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Abstract
OBJECTIVE: Those living in the Appalachian regions face more significant healthcare
disparities than those in the US. Patient portals can decrease disparities and increase
health outcomes and health literacy. The purpose of this study was to determine if those
living in the Appalachian region were offered access to and used their patient portals
differently than the surrounding US Census region. Additionally, we aimed to determine
if there was a difference in reported reasons for non-use of patient portals.
METHODS: This was a descriptive study using data from the National Cancer Institute’s
Health Information National Trends Survey (HINTS) data (2017-2020) to determine if
there is a difference in the use of patient portals in the Appalachian region compared to
the surrounding US Census regions.
RESULTS: There was no statistically significant difference between the Appalachian
and surrounding US Census regions in being offered access to and the use of patient
portals. However, when holding race constant, there was a statistically significant
difference between regions in the use of patient portals for non-Hispanic whites (p =
0.0192). Common reasons for non-use of patient portals were preferred to speak directly
to the provider and perceived
CONCLUSIONS: Providers in the Appalachian region should be aware of the non-use of
patient portals by non-Hispanic whites. Moreover, understanding the reported reasons
for non-use may help providers tailor educational materials to increase the use of patient
portals.
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Chapter 1: Introduction
Background
In 2019, the United States (US) spent $3.8 trillion on healthcare, which accounted for
17.7% of the Gross Domestic Product (GDP) (Martin et al., 2021; Centers for Medicare
and Medicaid [CMS], 2020). Chronic disease can be attributed to 90% of all health care
spending (Buttdoff et al., 2017; Holman, 2020). To reduce healthcare spending, we must
find ways to prevent or control chronic diseases (CDC, 2021).
Research has shown that engaging patients in their care can improve outcomes (Institute
of Medicine [IOM], 2001). When patients are engaged, they can better manage their
disease, thus helping to drive down costs. Patient portals are one tool healthcare
providers can use to help engage patients in their care (Kruse et al., 2015; Ancker et al.,
2011).
Chronic Disease
A health condition that lasts more than one year and requires ongoing monitoring is
considered a chronic illness (Buttorff et al., 2017). Chronic conditions include
cardiovascular disease (heart disease, stroke, and hypertension), cancer, diabetes, obesity,
arthritis, among others (CDC, 2021).
Chronic conditions affect 81% of people 65 and older and 50% of those over 50 (Buttdoff
et al., 2017). In 2014, 60% of adults had at least one chronic condition, and 40% of
adults had two or more chronic conditions (Buttdoff et al., 2017). Many chronic diseases
are either preventable or treatable.
Approximately 80% of diagnosed cases of heart disease and stroke are preventable
(American Heart Association [AHA], 2018). Type II diabetes and prediabetes are also
preventable (Harvard, n.d.). Some cancers are preventable and can be controlled if
caught early through screenings (Centers for Disease Control [CDC], 2020).
Chronic Disease Mortality. According to the Centers for Disease Control and
Prevention (CDC), heart disease (161.5 per 100,000), cancer (146.2 per 100,000), chronic
lower respiratory diseases (38.2 per 100,000), stroke (37.0 per 100,000), and diabetes
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(21.6 per 100,000) were among the top 10 leading causes of death in 2019 (Kochanek et
al., 2020). As previously stated, many of these diseases, and subsequent deaths, could
have been prevented or controlled.
Financial Impact of Chronic Disease. As the number of chronic conditions
increases, so does the spending. Patients with two or more chronic conditions makeup
18% of the population but account for 67% of healthcare spending (Buttdoff et al., 2017).
It is estimated that cardiovascular disease costs $1 billion a day and is expected to top $1
trillion by 2035 (AHA, 2018). Diabetes (all types) was estimated to cost around $237
billion in 2017 (American Diabetes Association, 2018). The CDC estimates that the cost
of cancer will reach $174 billion in 2020 (2020). These three diseases total $776 billion a
year, which accounts for roughly 20% of the healthcare spending.
While the US is negatively affected by chronic disease, some regions of the US are
disproportionally affected. One part of the US that suffers more from chronic diseases is
the Appalachian region.

Appalachian
Regions ofRegions
the US of the US
Figure
1. Appalachian

Appalachian Region
The US’s Appalachian Region
consists of 420 counties across 13
states, as shown in Figure 1
(Appalachian Regional
Commission, n.d.). Of the 25
million people living in
Appalachia, 42 percent live in a
rural area compared to 20 percent
of the rest of the nation, as shown
in Figure 2 below (Appalachian
Source: ARC, 2017

Regional Commission [ARC],

2017). Residents of rural areas are often plagued by health disparities (Wheeler & Davis,
2017). The area of Appalachia which has the greatest health disparity is the central
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region. As shown in figure 2, the majority of central Appalachia is located in a rural area
(ARC, 2020).
Figure 2: Rural-Urban Areas of Appalachia

Demographic Profile
Age. The average age of
people living in Appalachia is 41.1
years compared to the rest of the US
at 38.2 years (ARC, 2020).
Appalachia has a higher rate of 65 or
older than the US, 18.4 percent vs.
16 percent (ARC, 2020).
Race. The vast majority of
those living in Appalachia are white.
The average US population is 60.4
percent white, while the Appalachian

Source: ARC, 2020

region is about 81.0 percent white

(ARC, 2020). The southernmost counties located in the southern Appalachian region are
where the greatest diversity is found (ARC, 2020).
Education. In the northern region of Appalachia, most persons have a high school
diploma (ARC, 2020). However, a greater portion of those living in central Appalachia
has less than a high school education, as shown in Figure 3 (ARC, 2020). Interestingly,
the majority of people in Appalachia do not further their education. 53.9 percent of
people living in Appalachia only have a high school education compared to 47.7 percent
of the US (ARC, 2020).
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Figure 3: Percent of Those 25 years or older
with a HS diploma, 2014-18

Income. The average
income of those living in the
Appalachian region was
$49,747, while the US average
was $60,293 (ARC, 2020). The
majority of people living in
central Appalachia had an
average income of less than
$40,000, putting more than 20
percent of the population below
the poverty line (ARC, 2020).
What is even more disheartening

Source: ARC, 2020

is that over 50 percent of people
living in central Appalachia are greater than 200 percent

below the poverty level (ARC, 2020). The Appalachian region has a 15.8 percent poverty
level, compared to the US at 14.1 percent (ARC, 2020).
Disease. Those living in Appalachian regions have a higher rate of disability (16.1
percent) than the US (12.6 percent) (ARC, 2020). Individuals living in central Appalachia
have a much higher rate of disability (25 percent or higher) (ARC, 2020). The difference
in the rate of disability between Appalachia and central Appalachia could be due to the
more rural area, as shown in figure 2 above. More interesting is the fact that people who
are between the ages of 18-64, living in central Appalachia, are twice as likely to have a
disability than the rest of the US (ARC, 2020)
When compared to the rest of the US, those living in the Appalachian region have a
higher risk of death due to heart disease (17% higher), cancer (10% higher), COPD (27%
higher), stroke (14% higher) and diabetes (11% higher) (ARC, 2017). These health
disparities are further complicated because residents of rural areas are more likely to have
lower incomes, less than high school education, be unemployed, be uninsured, and have
less access to care (Wheeler & Davis, 2017; ACR, 2017).
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Barriers to Care.
Access to Care. Access to preventive care allows patients to seek care when
needed, identifying conditions at an earlier stage, thus improving health outcomes (ARC,
2017). Those living in the Appalachian region have less access to care. Access to a
primary care provider is 12 percent lower than the national average and 28 percent lower
for specialty physicians (ARC, 2017). Looking deeper at the data, there is a further
divide within Appalachian subregions. Rural areas have 26 percent fewer primary care
providers than the national average (ARC, 2017). Without access to care, many residents
of Appalachian areas might delay seeking treatment (ARC, 2017).
Insurance. Lack of insurance can also be an issue with access to care. In 2010,
President Obama signed into law the Patient Protection and Affordable Care Act (ACA),
which sought to decrease the number of Americans who were uninsured (Kaiser Family
Foundation [KFF], 2021). One of the key components of the ACA was to expand
Medicaid coverage to those whose incomes are 138% of the federal poverty level
(Mazurenko et al., 2018). The decision to expand was left up to the states. Currently,
states located in the central and northern Appalachian regions (New York, Pennsylvania,
Ohio, West Virginia, Virginia, and KY) have adopted the Medicaid expansion (KFF,
2021).
Appalachia has fewer uninsured (15.8%) people under age 65 than the national
average (16.8%) (ARC, 2017). The expansion of Medicaid provided coverage to many of
those living below the poverty line. However, there is a wide variety across the various
regions of Appalachia. Residents in rural and southern Appalachia were more likely to
be uninsured, 18.2 and 18.9 percent respectively (ARC, 2017; ARC 2020). The higher
rate of the uninsured population in southern Appalachia could be attributed to their lack
of Medicaid expansion.
Health Literacy. When an individual can understand basic health information,
they are deemed health literate (Health Resources & Services Administration [HRSA],
2019). Persons with good general literacy may not have good health literacy. Due to the
complexity of healthcare, the unfamiliarity of many medical terms, and the stress of
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being ill, even patients with high literacy may struggle with a basic understanding of
health (Martin et al., 2009).
A 2008 report showed that more than a third of adults in the US had basic or below basic
health literacy (US Dept of Health and Human Services [DHHS], 2008). Educational
attainment negatively affects health literacy. In the US, 76 percent of people with less
than a high school diploma had basic or below basic health literacy (DHHS, 2008).
Additionally, patients on public health insurance (Medicare or Medicaid) had higher low
health literacy rates, 57% and 60%, respectively (DHHS, 2008).
Unfortunately, many people living in Appalachian regions are at a disadvantage when it
comes to health literacy. With 53.9 percent of those living in Appalachia having only a
high school diploma and the number of people receiving public health insurance, this
shows the region is more likely to experience greater rates of low health literacy.
Additionally, research has shown that being older, a minority, having a low
socioeconomic status, and being part of a medically underserved population puts people
at a disadvantage for experiencing low health literacy (HRSA, 2019).
Patients with low health literacy have more difficulty locating health care providers and
seeking preventive services (HRSA, 2019). Unfortunately, locating healthcare services
in Appalachia is further complicated due to the lack of healthcare providers.
Experts suggest that providers share evidence-based guidelines and encourage patients’
participation in their care (Koh et al., 2013). Moreover, involving patients in their care
can influence health outcomes and increase health literacy (IOM, 2001: Koh et al., 2013).
Bridging the Gap Between Care and Outcomes
The Health Insurance Portability and Accountability Act (HIPAA) of 1996 provides
patients with the right to access their protected health information (PHI) (Health and
Human Services [HHS], 2020). Providing patients with access to their health information
is the first step to involving patients in the decision-making aspects of their care (HHS,
2020). However, there are issues with timeliness and cost regarding providing patients
with their health information. A healthcare entity has up to 30 calendar days to provide a
patient with a copy of their records (HHS, 2020). Additionally, providers can charge
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patients a reasonable, cost-based fee to the patient for providing the records (HHS, 2020).
Both timeliness and cost could serve as barriers for patients wanting to play an active role
in their care.
A 2001 report, Crossing the Quality Chasm, issued by the National Academies of
Science (formally the Institute of Medicine), called for six aims to improve healthcare
(2001). One of those aims was to focus on care centered around the patient (IOM, 2001).
The IOM acknowledged that patients involved in their care and have good relationships
with their providers have a better healthcare experience (IOM, 2001). The IOM also
recognized that with the Internet, there had been an increase in patients’ ability to access
medical information, further involving patients in their care (IOM, 2001). But many
patients were frustrated with the lack of information available to be informed consumers
and active participants in their care (IOM, 2001). More recently, patient portals are a
way to bridge the gap between patients and providers.
Patient portals provide patients with a secure electronic connection to the information
contained in their medical records (HealthIT.gov, 2017). Additionally, patient portals
can help improve quality and access to health care by involving patients in their care
(Kruse et al., 2015; Ancker et al., 2011).
Barriers to Patient Portals in Appalachia
People living in Appalachian regions face barriers to engaging in their patient portals.
For patients to successfully engage with their portals, they need internet access, the
ability to navigate the technology, and health literacy (Ancker et al., 2011).
Between 2013 and 2017, 72 percent of residents living in Appalachia reporting having an
internet subscription versus 78 nationally (Pollard & Jacobsen, 2019). In 20% of
Appalachian counties, the internet subscriptions dropped to 60 percent, see Figure 4
below (ARC, 2017; Pollard & Jacobsen, 2019). Moreover, 84.2 percent of those living in
an Appalachian region report owning some form of a computer device (computer,
smartphone, or tablet), versus 88.8 percent of the US. Persons living in a rural area of
Appalachia report even less access to a computer device (78.2 percent) (ARC, 2020).
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Without access to the Internet or a computer device, residents of Appalachia will not
successfully engage in their patient portals.
Those living in the Appalachian region
have a higher risk of having low health

Figure 4: Percent of Households in Appalachia
with Broadband Internet, 2013-2017

literacy. A concern was that patients
would not understand the medical
terminology found in the patient portals
(Kruse et al., 2015). Lack of
understanding of basic health terms
could deter patients from wanting to
play an active role in their healthcare.
Benefits to Patient Portals
Patient portals can be tailored to ensure
patients with low health literacy can
easily interpret information (Koh et al.,

Source: ARC, 2017

2013). According to the Office of the

National Coordinator, 82% of patients who accessed their medical records online
reported that the information was easy to understand and useful for monitoring their
health (2018).
Patient portals provide timely access to health information without the added cost to
patients and facilities. Additionally, most portals allow patients to request medication
refills, schedule/cancel appointments, provide links to health information resources, and
allow secure messaging with providers (Kruse et al., 2015). Since patients living in the
Appalachian region have less access to healthcare providers, patient portals could bridge
the gap in care, allowing patients to communicate with providers outside of their area.
The Push for Patient Portals
A patient portal uses a secure online website via the Internet to give patients access to
their personal health information (HealthIT.gov, 2017). One of the most significant
issues with providing patients with access to a patient portal is that the health care
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provider needs to have an electronic health record (EHR). Further compounding this
issue is the cost of implementing an EHR.
In 2008, 13.4 percent of acute care hospitals (non-federal) and 16.9 percent of officebased physicians had a basic EHR (HealthIT.gov(a), 2017; Charles et al., 2012). Since
2009, over $35 billion has been invested in health information technology (HIT) to
increase the adoption of EHRs (Government Accountability Office [GAO], 2017).
The Health Information Technology for Economic and Clinical Health (HITECH)
The Health Information Technology for Economic and Clinical Health (HITECH) Act
was introduced in 2009 and sought to increase providers’ adoption of electronic
health/medical records (EHR/EMR) (Et-Toukey et al., 2020). As part of HITECH,
providers demonstrated Meaningful Use (MU) of electronic records (Powell & Myers,
2018). MU is defined as using electronic health records to “provide for the electronic
exchange of health information to improve the quality of care” (CDC (a), 2020).
Providers who did not adopt MU by 2015 were subject to a reduction in Medicare
payments (Health.IT.gov, 2013). There are five points to MU:
1. “Improving quality, safety, efficiency, and reducing health disparities
2. Engaging patients and families in their health
3. Improving care coordination
4. Improve population and public health
5. Ensure adequate privacy and security protection for personal health information”
(CDC (a), 2020).
In 2014, the Centers for Medicare and Medicaid Services (CMS) began requiring
providers participating in Stage 1 and 2 of MU to be compliant with the following
objective “provide patients the ability to view online, download and transmit their health
information within 4 business days” (CMS, 2014; Federal Register). During this same
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year, hospitals were also required to “provide patients the ability to view online,
download, and transmit information about hospital admissions” (Federal Register). 1
By 2015, 88% of hospitals and 87% of providers participating in Medicare’s EHR
incentive program offered access to electronic health information (GAO, 2017).
Interestingly, less than one-third of patients reported accessing this information (15%
hospitals and 30% providers) (GAO, 2017). A 2018 survey did not show an increase in
the number of patients who viewed their online medical records (30%) (Office of the
National Coordinator [ONC], 2019).
Healthy People Measures.
Healthy People 2020 included two measures for increasing health communication and
health IT. Measure HC/HIT-5.1 sought to increase the proportion of people who use the
Internet to keep up with their personal health information (Healthy People 2020, n.d.). In
2007, this measure reported that 14.3 percent of people used the Internet to track health
information (Healthy People 2020, n.d.). By 2013 the percentage of people using the
Internet had increased to 28.1 (Healthy People 2020, n.d.). Measure HC/HIT-5.2 sought
to increase the percentage of people who communicate with their provider via the
Internet (Healthy People 2020, n.d.). In 2007, 13.6 percent reported they used the
Internet to communicate with their provider (Healthy People 2020, n.d.). By 2013, this
percentage had increased to 29.7 (Healthy People 2020, n.d.).
Healthy People 2030 provides two baseline measures looking at increasing Health IT use.
The first measure, HC/HIT-06, aims to “increase the proportion of adults offered online
access to their medical records (Healthy People 2030, n.d.). The other measure, HC/HIT07, aims to “increase the proportion of adults who use IT to track health care data or
communicate with providers (Healthy People 2030, n.d.).

Meaningful Use is now part of the Medicare and CHIP Reauthorization Act (MACRA)
and referred to as Promoting Interoperability (formerly known as the Medicare and
Medicaid EHR Incentive Programs) (CMS, 2021)
1
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The 21st Century Cures Act.
In March 2020, the US Department of Health and Human Services (HHS) Office of the
National Coordinator for Health IT (ONC) finalized the 21st Century Cures Act to
promote access to electronic health information (Anthony, 2020). The rule supports the
use of application programming interfaces (APIs) technology to bring electronic health
information to the consumer where they want it (Anthony, 2020). This is a big step
forward for those patients who do not have access to a home computer or Internet.
Allowing smartphone applications as a way for patients to access their patient portals will
help to increase access and use.
Additionally, the final rule adopts the US Core Data for Interoperability (USCDI), which
will help to improve the flow of electronic health information and ensure that the
information which patients receive in their portals are easily understood (Anthony, 2020).
Problem Statement
People living in the Appalachian region suffer disproportionately from chronic diseases.
Adding to the complexity of improving the health of the population are access to
providers, lack of health literacy, and lack of access to resources needed to increase
health.
Since the 1990s, experts have acknowledged that increasing patients’ involvement in
their care will improve outcomes, increase health literacy, and provide better overall care
(IOM, 2001; Koh et al., 2013). Patient portals are an excellent tool that can be used to
bridge the gap between providing patient-centered care and increased health outcomes.
While much is known about patient portals and health outcomes, not much is known
about patient portal use in the Appalachian region. This study aims to determine how
patients living in Appalachia use technology, access patient portals, and what barriers
they face.
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Research Aims
1. Evaluate the rate at which people living in the Appalachian region are offered
access to and use their patient portals compared to the surrounding US Census
Regions.
a. H0: There is no difference between residents of Appalachia and the
surrounding US Census Regions in the use of patient portals.
b. HA: Patients living in Appalachia are offered and use their patient
portals less than those in the surrounding US Census Regions.
2. Evaluate what barriers people living in Appalachia face with the use of patient
portals compared to the surrounding US Census Regions.
a. H0: There are no differences in barriers to patient portal use between
Appalachia and the surrounding US Census Regions.
b. HA: Patients living in Appalachia report different barriers than those
living in the surrounding US Census Regions.
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Chapter 2: Literature Review
Introduction
Residents in rural areas are disproportionately affected by chronic diseases (Wheeler &
Davis, 2017). Several factors drive these increased rates; low education and health
literacy, lack of access to providers, low income, and lack of resources (ARC, 2017;
HRSA, 2019). Health disparities are even more striking in rural areas of Appalachia.
Identifying ways to close the gap on issues that are driving higher rates of disease is
imperative.
Crossing the Quality Chasm, a 2000 report from the Institute of Medicine, suggests that
engaging patients in their care using technology can help increase the quality of care
provided to patients (IOM, 2000). Many recent studies indicated that using patient
portals can bridge the gap between patients, health information, and providers, increasing
quality and outcomes. However, studies have also shown that lack of access to
computers, providers, and the Internet compounded by low education and health literacy
can widen the gap in the use of portals. The federal government has pushed the adoption
of patient portal use to increase the quality of care. Still, some are concerned that this
push could cause a wider gap in the existing health disparities in regions without the
resources to keep up with changes, causing an intervention-generated inequality (Graetz
et al., 2016; Veinot et al., 2018).
The following will examine the literature and what we currently know about the use,
facilitators, barriers to adoption, and patient portals’ benefits and disadvantages.
Use of Patient Portals
Since the implementation of the Health Information Technology and Economic and
Clinical Health (HITECH) Act in 2009, the number of providers who have adopted
electronic health records (EHRs) has increased (El-Toukhy et al., 2020; Anthony, 2018).
The increase in EHR adoption is directly correlated with the increased use of patient
portals (El-Toukhy et al., 2020; Anthony, 2018). However, the most recent data from the
2017 Health Information National Trends Survey (HINTS) shows that 60 percent of
insured adults are offered access to their patient portal (Anthony, 2018). Still, only 37
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percent use their portal (Anthony, 2018). Patient characteristics play a role in whether a
patient is offered access or uses their portal.
Access and Use – Demographic Factors
Research has shown various demographic factors play a role in patients being offered
access to patient portals, encouraged to use them, and actual use.
Gender. An analysis of the 2017-18 Health Information National Trends Survey
(HINTS) found that women are more likely to be offered access to and encouraged to use
their patient portal (Female: 48.4% vs. 36.5%; Male: 39.4% vs. 29.5%) (Et-Toukey et al.,
2020; Ancker et al., 2011; Antonio et al., 2020). Additionally, women were more likely
than men to use their patient portal (30.2% vs. 23.0%) (Et-Toukey et al., 2020). While
more research is needed to determine what causes this difference, one factor to consider
is that women are shown to utilize healthcare services more than men (Bertakis et al.,
2000).
Race and Ethnicity. A meta-analysis by Antonio et al. (2020) found that most
portal users were white. However, reviews of HINTS data by Anthony (2018) and ElToukhy (2020) found that race and ethnicity was not associated with portal use.
Disparities are also noted when looking at who was offered access to their patient
portal. Patients who are non-Hispanic white are offered access to their portals five times
more than non-Hispanic blacks (68.9% vs. 13.3%) (Anthony, 2018). Hispanics are less
likely than other ethnicities to be offered access to their patient portals (Anthony, 2018).
Age. Most portal users are middle-aged, 41-65 years (Antonio et al., 2020;
Anthony, 2018). In contrast, patients aged 65 years and older are more likely to be
affected by chronic conditions and are half as likely to engage in patient portal use than
those who are 51-64 years (28.1% vs. 15.6%) (Anthony, 2018; Buttdoff et al., 2017).
This data shows those who need to utilize portals the most are less likely to do so.
Education. Educational level was also a factor for patients being offered access
to their portal. Patients who reported having a college education (or higher) were twice as
likely to report being encouraged to use their portal as those who had a high school
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education (58.9% vs. 37.8%) (Et-Toukey et al., 2020; Antonio et al., 2020). Those who
have less than a high school education were even less likely to be encouraged to use their
portals (27.9%) (Et-Toukey et al., 2020).
There is also a positive correlation between education level and portal use. Patients with
a college education or higher were more likely to report that they accessed their portal
(44.2% vs. 17.8%) (Et-Toukey et al., 2020). Likewise, those with a high school education
were less likely to access their portal (Et-Toukey et al., 2020).
Insurance. Patients who have health insurance were more likely to access their
records than patients who did not have health insurance, 28.1% vs. 11.9% (Et-Toukey et
al., 2020). Additionally, patients who have private insurance more likely to use their
portals (Antonio et al., 2020). While patients on Medicaid and Medicare reported being
four times less likely to use their portals than those with private insurance (11.1-15.8%
vs. 71.8%) (Anthony, 2018).
Rural Areas. Krakow et al. (2019) analyzed data from the National Cancer
Institute’s Health Information National Trends Survey (HINTS) to determine the
engagement in health information technology (IT) in urban and rural settings. The study
found that respondents in the rural areas were more likely to be aged 65 or older (26% vs.
18.21%; p=0.012) and less likely to be college graduates (16.19% vs. 38.79%; p=<0.001)
(Krakow et al., 2019). Additionally, respondents in rural areas were less likely to have
their health care provider encourage the use/access of the patient portal (47% vs. 57%;
p=0.0079) and less likely to have accessed their patient portal in the past 12 months (20%
vs. 30%; p <0.001) Krakow et al., 2019).
As previously discussed, demographic factors such as age and education level are
independently associated with decreased access and use of patient portals.
Barriers to Portal Use
In addition to various demographic factors, there are other barriers to portal usage.
Specifically, access, understanding, concern for privacy, preference, and encouragement
are five key barriers to the use of patient portals.

Page | 15

The Digital Divide. Research studies have discussed the disparities associated
with the uneven distribution of access to and use of information technologies, calling it
the “Digital Divide” (Graetz et al., 2016; Otokiti et al., 2020). The concern becomes that
the intervention which was intended to increase use is causing inequality to occur due to
the lack of access to technology (Otokiti et al., 2020). However, several studies have
shown this might not be the case.
Based on data from the 2017 and 2018 HINTS survey, 82 percent of respondents
reported having access to the Internet, and 98 percent reported having a device with
internet access (Et-Toukey et al., 2020). As expected, patients who do not have access to
the Internet or do not own an electronic device were less likely to report accessing their
portals, which is expected (Et-Toukey et al., 2020). Additionally, those with access to the
Internet and devices were more likely to use their portals (Graetz et al., 2016).
Otokiti et al. make the case that the “Digital Divide” may be due to a lack of selfmotivation to use the portal (2020). Using HINTS data, Otokiti et al. sought to determine
if those who could access their records and had self-motivation faced any disparities with
the digital divide (2020). The study looked at patients who reported yes to “using an
electronic device to look for health or medical information,” “going online to access the
Internet or world-wide-web to send and receive an email,” and “have been offered online
access to medical records.” The study showed that many of the previously thought
barriers (insurance, female, and age) were not barriers if the motivation to access records
was present (Otokiti et al., 2020). However, some factors were still associated with the
digital divide and disparity (income and educational level) (Otokiti et al., 2020). Anthony
(2018) also states that no technological barriers have been identified that interfere with
portal use citing the “digital divide” between portals users is more about knowledge and
skills and less about actual technical barriers. Additionally, Graetz et al. theorized that
patients with higher education levels might have more opportunities to use a computer
and the Internet at work, causing them to be more comfortable using and accessing
technology (2016).
Health Literacy. As pointed out by Otokiti et al., patients with low education
levels are affected by the digital divide (2020). People with lower education levels are
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less like to own a personal computer and access the Internet (Graetz, 2016). Moreover,
there is an association between low education levels and low health literacy (US Dept of
Health and Human Services [DHHS], 2008). Studies have shown that patients with low
health literacy are less likely to engage in patient portal use (Antonio et al., 2020). What
is more interesting is the connection between low education, low health literacy, and
technology use.
A study of patients 65 years or older with low health literacy reported having no
experience with computers and did not have access to the Internet (Irizarry et al., 2017).
They also felt stigmatized by their lack of computer knowledge, so they avoided using
computers (Irizarry et al., 2017). However, engaging patients in the skills they lack can
increase use and understanding.
Antonio et al. found that patients who engage in their portals have a greater
understanding of the information found in their records (2020). Additionally, people in
high and low health literacy groups are interested in learning how to use the portal and
want training. Health literacy is not a barrier to portal use or adoption. However, patients
may lack confidence in navigating the portal (Irizarry et al., 2017). Finding ways to
engage patients with low health literacy in their portals could be one way to increase
health literacy.
Concern for Privacy. Patient portals involve sending health information
electronically between the provider and the patient. People with high and low health
literacy described security fears with sharing their health information via the Internet
(Irizarry et al., 2017). Other demographic factors that impact privacy concerns are
ethnicity and age.
Patients who are non-Hispanic other (not black or white) reported not using their
portals due to privacy issues (OR 3.11; p < 0.01) (Anthony, 2018). Additionally, patients
41 and older also reported not using their portal due to privacy issues, and this concern
increased with age (41-50 yrs. = OR 3.50; 51-64 yrs. = OR 4.08; 65 or older = OR 4.73)
(Anthony, 2018).
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Preference. Some patients prefer to speak directly to their providers instead of
using the portal. Patients who have Medicaid or Medicare reported their lack of portal
use was due to their communication preferences (Medicare = OR 3.11; Medicaid = OR
4.43) (Antony, 2018).
Providers. Having a regular healthcare provider is another factor that drives
portal use. Patients who had a regular physician were twice as likely to be encouraged to
use the patient portal (43.2% vs. 20.0%) and more likely to report accessing their records
(Et-Toukey et al., 2020). Interestingly, a recent study in the Journal of the American
Medical Association (JAMA) showed the percentage of adults who have a regular doctor
decreased from 77% in 2002 to 75% in 2015 (Levine et al., 2019). Adults with no
comorbidities also showed a steep decline from 2002 to 2015, 60% to 51% (Levine et al.,
2019). Additionally, as age increased, the population’s proportion with a primary care
provider decreased (Levine et al., 2019). While these numbers are declining, providers
may be the key to patient portal engagement.
An interesting theme that recurred throughout the discussion about demographic
differences in portal use is that providers who encourage portals are more likely to see
patients engage them (Anthony, 2018). One key concern is, most providers lack time to
discuss the importance of patient portal use with patients (Anthony, 2018). Providers
also have concerns about patient portals that might hinder their willingness to discuss or
encourage access and use.
Physicians are concerned that portals could increase workload with all the messages that
need to be answered (Miller et al., 2016). Additionally, patients might use the portal as a
replacement for in-office visits (Miller et al., 2016). Providers are also concerned that
patients might not understand the information located in the portal, which could increase
the workload with all the additional questions from patients (Miller et al., 2016).
Facilitators of Patient Portal Use
While there are many barriers to patient portal use, some studies have found portal use
can be increased with encouragement by the healthcare provider and providing education
or training on how to use the patient portals.
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Encouragement. A recurring theme when describing patient portal use was
patients who were encouraged to use their portals by providers, or family members were
more likely to use their portal (Antonio et al., 2020). Patients who are encouraged by
their provider to access their records are twice as likely to engage in accessing their
records (63% vs. 38%) (Office of the National Coordinator [ONC], 2018).
This correlation can also be seen when discussing various demographic factors. For
example, women are more likely to be encouraged to use their portals, and they are more
likely to use them (Et-Toukey et al., 2020). Additionally, this pattern is also seen in the
level of education. Patients with higher levels of education are more likely to be
encouraged to use and use their patient portals (Et-Toukey et al., 2020). While one factor
does not necessarily cause the other, more research should be done to determine the
causal factors.
Education and Training. Patients who received training or education on using
the portals were more likely to use them (Antonio et al., 2020). Several studies have
shown that training and support positively impact patient portal use (Grossman et al.,
2019). Additionally, when specific training was given for certain features, the use of
those features increased (Grossman et al., 2019). Technical training showed the best
evidence for increasing use in vulnerable populations (Grossman et al., 2019).
Patient Portal Impact on Preventive Care
There are many barriers to patient portal use. However, from a public health perspective,
the benefits exceed the barriers. The IOM report Crossing the Quality Chasm discussed
to improve the quality of care offered to the patient, care must be patient-centered (IOM,
2001). Many studies since then have cited the benefits patient portals have on patient care
outcomes (Et-Toukey et al., 2020; Irizarry, 2017; Kruse et al., 2015; Ancker et al., 2011).
One way this benefit is achieved is by helping to involve patients in their care.
A meta-analysis by Kruse et al. (2015) reported that 41% of studies reviewed showed an
increase in patient-provider communication, 30% reported increased quality of care, 37%
reported an increase in disease outcomes, and 33% reported greater self (patient)
management of chronic conditions (Kruse et al., 2015). However, there is conflicting
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information on whether the portals improve communication or relationships between the
patient and the provider. A meta-analysis by Antonio et al. (2020) rated the improvement
of communication or relationships as a low impact on patient portal use.
The portal can be used to send secure messages to patients about reminders for screening
exams and vaccination reminders. A study by Fischer et al. (2013) looked at the impact
of portal use on messages sent via an electronic health record (EHR) tethered to a
personal health record (PHR). In this study, patients were sent reminders for various
preventive care services (Fischer et al., 2013). Early study results showed that 65% of
patients who received a message via their PHR logged on to view the message (Fischer et
al., 2013). Another study by Dharod et al. (2019) showed that participants read 86% of
patient portal messages about screening exams. Both studies show that a high number of
patients act on health information sent through a patient portal (Dharod et al., 2019;
Fischer et al., 2013).
Vaccinations
Wijesundara et al. (2020) conducted a study to determine the impact of vaccination
reminder messages on patient portal users. Patient portal users were randomized to
receive either an outgoing secure portal message through their patient portal or received
no message (usual care group). The study showed that those patients who received a
message via their portal were more likely to receive an influenza vaccination than the
usual care group (N=39,137; OR 1.07) (Wijesundara et al., 2020).
Cancer Screenings
One study looked at the ability of patient portal reminder messages to influence outcomes
for cancer screenings. In a 2010 study, patients who were past due for a colorectal cancer
screening were randomized to receive reminders via a secure online portal message or
through usual care (Sequist et al., 2011). Patients receiving the reminder via the patient
portal were also given the option to arrange the specific screening exam via an electronic
request and were provided a link to a web-based tool to assess the risk of colorectal
cancer (Sequist et al., 2011). The study showed that screening rates were 8.3% higher at
one month in the group that received the electronic reminder (Sequist et al., 2011).
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However, at the 4-month mark, the rates had evened out, 15.8% in the intervention arm
vs. 13.1% in the control arm (Sequist et al., 2011). Additionally, of the patients who
received the electronic message, those who used the risk tool were more likely (17%) to
request a screening exam than those who did not use the risk tool (4%) and were more
likely to be screened (30% vs. 15%) (Sequist et al., 2011).
A 2017 study on lung cancer screening showed that 40 percent (N=1,000) of patients who
were sent information about lung cancer screening linked to a risk assessment tool used
the interactive tool (Dharol et al., 2019). Of those patients who were identified as eligible
for lung cancer screening (N=99), 24 reported they wanted to be screened, and 21% of
those completed a lung cancer screening (Dharol et al., 2019).
Impact of Patient Portals on Outcomes of Care
There is varying evidence for the impact of patient portal use on clinical care outcomes.
Antonio et al. (2020) analyzed several studies to determine the impact of portal use on
outcomes. Findings showed that there was insufficient evidence that portal use decreased
blood pressure or metabolic measurements. However, there was moderate strength of
evidence for improving hemoglobin A1C and adherence to medication (Antonio et al.,
2020).
Several studies acknowledge that the link between portal use and outcomes could be
because patients who use portals could be more proactive in seeking services (Sun et al.,
2020). Those proactive patients are more engaged in their care and are more likely to use
the portal to manage their information.
Visits & Readmissions
A study of diabetic patients showed that portal use was correlated with an increased
number of office visits but decreased emergency department (ED) visits and inpatient
hospitalizations (Reed et al., 2019).
Another study found that patient portal users were associated with an increased odds of
having a higher 30-day readmission rate than non-portal users (OR 1.66) (Griffin et al.,
2016). Several explanations were given for the increased rate. First, patients who are
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more engaged in their healthcare are more likely to have issues identified (Griffin et al.,
2016). Second, patients involved in their health have more opportunities to be offered
and use the portals (Griffin et al., 2016). Lastly, sicker patients may use their portals
more (Griffin et al., 2016).
Medication Adherence
Graetz et al. (2020) studied adherence to medication in diabetic patients. When patients,
who had no prior portal use, added computer-only portal access, their percentage of days
of coverage (PDC) with medication increased 1.16 percentage points (Graetz et al.,
2020). When access to the portal via a mobile device was added, the percentage of PDCs
increased by 1.67 (Graetz et al., 2020). Interestingly, patients whose hemoglobin A1c
was greater than 8% at baseline saw the most improvement in medication coverage
(PDC) with the addition of computer and mobile access to their portals (Graetz et al.,
2020). This study shows that patients with a greater need for disease management can
use patient portals to improve medication adherence and improve outcomes.
Management of Disease Outcomes
Sun et al. completed a retrospective review on 15,528 diabetic patients whose initial
HbA1c was greater than 7% to determine the impact of patient portal use on HbA1c
(2020). Both groups (portal users vs. non-users) showed a decline in HbA1c over time
(Sun et al., 2020). However, portal users had a more significant reduction than non-portal
users (Sun et al., 2020). Additionally, Sun et al. discuss those portal users, on average,
had a lower mean initial HbA1c (2020).
Much is known about barriers to access and use of patient portals and the impact patient
portals have on preventive measures and outcomes. The demographic factors identified
for lack of portal use could be applied to areas where disease burden is higher than the
national average. However, no research has been done looking specifically at these areas.
Therefore, more research is needed to look at the access and use of patient portals in
areas where the disease burden is higher than the national average to see what barriers
exist so policies can be developed to facilitate patient portal use.
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Chapter 3: Methodology
Introduction
Healthcare spending accounts for 17.7 percent of the GDP, and chronic disease
contributes to about 90 percent of all healthcare spending. While chronic diseases affect
60 percent of adults, those living in the Appalachian region are disproportionally affected
by chronic disease (Wheeler & Davis, 2017). Moreover, there are stark differences in the
proportion of the population living with chronic conditions within Appalachia’s various
regions. Finding ways to reduce disparities in the Appalachian region can increase health
status.
Research shows that patient portals can increase patient engagement in healthcare and, in
turn, increase health outcomes. While much is known about patient portal use in the US,
no research has focused on the Appalachian region. This study aims to determine if there
are differences in patient portal use and barriers between patients living in Appalachia
and the surrounding US Census Regions. The research aims are:
1. Evaluate the rate at which people living in the Appalachian region are offered
access to and use their patient portals compared to the surrounding US Census
Regions.
2. Evaluate what barriers people living in Appalachia face with the use of patient
portals compared to the surrounding US Census Regions.
Design and Method
Using a descriptive quantitative design, this study will determine rates at which people
living in Appalachian regions are offered access to and use their patient portals compared
to the surrounding US Census Regions. Additionally, this study aims to determine what
barriers are reported for the non-use of patient portals by those living in the Appalachian
region compared to the surrounding US Census Regions. Respondents living in the
Appalachian region will be analyzed independently from the surrounding US Census
regions.
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Secondary data analysis will be conducted using data from the National Cancer Institute
(NCI) Health Information National Trends Survey (HINTS) 2 to answer this study’s aims.
Data from HINTS 5 Cycles 1-4 (2017-2020) 3 will be obtained and merged across
iterations to increase the sample size.
To determine the rate at which people living in Appalachian regions are offered access to
and use their patient portals, we will first look at which participants reported their
provider uses electronic health records. We will include those patients who state they are
unsure if their provider has an electronic medical record in our analysis. Next, we will
look at patients who were offered access to their patient portal and those who were not.
Then we will determine which patients use their portals and which do not. See figure 5
below for a diagram of the study for aim #1.
Figure 5: Study Design for Aim 1

Total
N = 8,642

US Census
Regions (Middle
Atlantic, East
North Central,
South Atlantic,
and East South
Central)

Provider has
Electronic
Medical Records
(Yes/Unsure)
N = 7338

N = 7,654

Appalachia
N = 988

Provider has
Electronic
Medical Records
(Yes/Unsure)
N = 953

Patient was
Offered
Access to
Patient
Portal
N = 4995
Patient was
Offered
Access to
Patient
Portal
N = 634

Uses Portal
Does Not
Use Portal

Uses Portal
Does Not
Use Portal

The National Cancer Institute (NCI) collects data on the public's access to and use of health
information through the Health Information National Trends Survey (HINTS) (NCI, n.d.). HINTS
began as a biennial survey in 2003, and starting in 2011, became an annual survey (NCI, n.d.).

2

HINTS is a cross-sectional survey that can be used to examine trends at the national level.
However, individual-level changes cannot be tracked since each year different participants are
randomly selected to complete the questionnaire (NCI, n.d.).
3

Cycle 4 (Updated March 2021); Cycle 3 (Updated March 2021); Cycle 2 (Oct 2020); Cycle
(June 2020)

Page | 24

To determine if there are differences in the barriers people living in Appalachian regions
face in using their patient portals compared to those in the surrounding US Census
region, we will use the data collected in Aim #1. Then we will analyze the reasons for
non-portal use among the two groups. See figure 6 below for a diagram of the study for
aim #2.
Figure 6: Study Design for Aim 2
US Census Region:
Does not Use Portal
N = 2200

Total Sample
N = 8,642

Appalachia: Does not
Use Portal
N = 325

Identification of
Reasons for Non-portal
Use in Surrounding US
Census Regions
Identification of
Reasons for Non-portal
Use in Appalachia

Population and Sample
The HINTS survey provides data on a national representation of the US population. The
Marketing Systems Group (MSG) provides a database of addresses that were used as a
sampling frame. The sampling frame was stratified by the concentration of minority
populations 4 in the area (high vs. low). An equal-probability sample of addresses was
selected from each stratum. High-minority areas were oversampled. Table 1 shows each
stratum sample and the overall response rate for each cycle of HINTS 5.
Table 1: HINTS 5 Cycles 1-4 Sampling

H5 C1
H5 C2
H5 C3
H5 C4

Sample
High
Minority
8,503
10,130
16,740
11,050

Sample
Low
Minority
4,830
4,460
6,690
4,300

Total
Questionnaires
Mailed
13,360
14,586
23,430
15,347

4

Questionnaires
Returned
3,335
3,527
3,439
3,890

Overall
Response
Rate
25.0%
24.2%
23.3%
25.35%

High and low minority strata were developed using census tract level characteristics from the
2011-2014 American Community Survey data file. Addresses that had a proportion of 34 percent
or greater of Hispanics or African Americans were considered a high minority area.
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Target Population

Figure 7: US Census Regions of Appalachia

Our target population will be all
Appalachia residents between 2017
and 2020 and all residents of the US
Census Regions surrounding
Appalachia, as shown in figure 7.
There will be no exclusions based on
age, race, ethnicity, income, etc., in
this population.
Sample Population
Subjects included in our sample will
be all respondents of the NCI’s HINTS 5 Cycle 1-4 (2017-2020) who live in Appalachia
and the surrounding US Census Regions as described in the target population. As
described in figure 5 above, the sample population from Appalachia is N = 988, and the
surrounding US Census Regions is N=7,508.
To ensure we have enough of a sample to detect a statistically significant difference in
the different regions, we used OpenEpi (2013) to determine the appropriate sample size.
We used the following measures to determine sample size: population size 25,000,000,
anticipated % frequency (p) of 50 for unknown, a significance level of 95%, a design
effect of 1.0. It was determined we would need at least 385 patients. Further information
on sample size by confidence level is shown below in table 2.
Table 2: Sample size needed for a range of confidence levels
Confidence Level (%)
95%
80%
90%
97%
99%
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Sample Size
385
165
271
471
664

Data Collection
Data from HINTS 5 Cycles 1-4 (2017-2020) will be merged across iterations, and the
following questions will be analyzed to achieve the aims of this study:
•

Does your health care provider maintain medical records in an electronic format?

•

Have you ever been offered online access to your medical records by your health
care provider?

•

How many times did you access your online medical record in the last 12 months?

•

Why have you not accessed your medical records online?

Please see Appendix I for a complete list of variables per iterations of HINTS.
Data Analysis
Data collected from HINTS 5 Cycles 1-4 will be used to answer the specific aims
described in chapter 1. Prior to analyzing the data, we will ensure that the Appalachian
Region is analyzed independently from the surrounding US Census Region.
For bivariate analysis, data will be merged across iterations. HINTS data provides a fullsample weight for each person who completed the questionnaire and 50 replicate weights.
The full-sample weight is used to calculate population and subpopulation estimates. The
replicate weight is used to compute standard errors of the estimates (NCI, 2020). To
ensure correct variance estimates sample weights were used to calculate appropriate
population-level point estimates and variance estimates (NCI, 2020). A jackknife
replication variance estimation will be used when conducting bivariate chi-square
analysis (NCI, 2020).
Descriptive Analysis:
Univariate analysis: An analysis will be conducted on age, gender, race, highest
level of education, and marital status by year for Appalachia and US Census
Regions (Chapter 4, Table 6). The mean and standard deviation of the age of
respondents will be presented since this is a continuous variable. Additionally,
the number and percentage of the following categorical variables: respondents’
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gender, race, highest level of education, and marital status will be calculated and
displayed in Table 6 (Ch 4).
Please see Appendix II for a list of categorizations for each variable.
Aim #1: Evaluate the rate at which people living in the Appalachian region
are offered access to and use their patient portals compared to the
surrounding US Census Regions.
Univariate Analysis: To fully evaluate aim #1, we will create a new variable
called “region” to distinguish patients living in the Appalachian region from those
living in the US census regions around Appalachia. Next, we will conduct several
univariate analyses.
First, we will look at the number of patients whose provider maintains an
electronic health record system. We will categorize this question by region and
year to look for trends in the data. Patients whose providers maintain an
electronic record system is a categorical variable; therefore, we will look at
number and percentage.
Second, we will take the data obtained in the first univariate analysis and look at
those patients who reported that their provider had an electronic medical record to
determine those who were offered access to their patient portal. Those
respondents who reported being unsure will be considered “yes” that their
provider has an electronic medical record. In HINTS 5 Cycle 2, the question in
the dataset for “Have you ever been offered online access to your medical records
by your health care provider?” was modified to “Have you ever been offered
online access to your medical records by your health care provider or health
insurer?” For this study’s purpose, we will utilize the updated question to
determine if the patient was offered access to their patient portal. We will
categorize this question by region and year to look for trends in the data. Patients
who were offered access to a patient portal is a categorical variable; therefore, we
will look at the number and percentage.
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Lastly, we will take the data obtained in the second univariate analysis and look at
those patients who reported that their provider offered them access to their patient
portal to determine those who used their patient portals. Participants who
reported being unsure if they were offered access will be considered “yes” that
their provider offered them access. We will categorize this question by region and
year to look for trends in the data. Patients who use their patient portal is a
categorical variable; therefore, we will look at the number and percentage.
The data from the univariate analysis of Aim #1 will be displayed in Table 7,
Chapter 4.
Please see Appendix II for a list of categorizations for each variable.
Bivariate Analysis: To determine if there is a statistically significant difference
between Appalachia and the US census regions around Appalachia concerning:
•

Health care providers maintaining medical records in an electronic format

•

Health care providers offering access to patients portals

•

Patients use of patient portals

a Pearson’s Chi-Square test will be used. The alpha will be set to 0.05. Missing
data and data entered in error will be excluded from the analysis.
Health care providers maintaining medical records in an electronic format – A
new variable will be created to determine if there is a statistically significant
difference in the number of providers who maintain electronic health records
between Appalachia and the US census region surrounding Appalachia. The new
variable, ProviderEMR, will capture all patients who reported that their provider
maintained medical records in an electronic format and those who were unsure as
“Yes” (=1). All patients who reported their provider did not maintain medical
records in an electronic format will be marked as “No” (=2). Missing data and
data entered in error will be excluded from the analysis.
The Chi-Square test (alpha 0.05) will compare the variables Region and
ProviderEMR to determine if there is a statistically significant difference in the
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number of providers who maintain electronic records between the two regions, as
shown in Table 3 below. Data from the bivariate analysis will be displayed in
Table 8, Chapter 4.
Table 3: Categorization of Variables to Determine the Significance of Health
Care Providers Use of Electronic Medical Records. NCI HINTS 2017-2020
Variable
Region

ProviderEMR

Description
Derived Variable: Location
of the patient.
1 = Appalachia
2 = Non-Appalachia
Derived Variable: Does the
health care provider maintain
electronic health records?
1 = Yes/Unsure
2 = No

Type
Categorical

Dependence
Independent

Categorical

Dependent

Health care providers offering access to patient portals – A new dataset will be
created, which will only include those patients who reported that their health care
provider maintained their medical records in an electronic format. Additionally, a
new variable will be created to determine if there is a statistically significant
difference in the number of providers who offer their patients access to their
patient portals between Appalachia and the US census region surrounding
Appalachia. The new variable, OfferedAccessPP, will capture all patients who
reported that their provider offered them access to their patient portal and those
who were unsure as “Yes” (=1). All patients who reported their provider did not
offer them access to their patient portal will be marked as “No” (=2). Missing
data and data entered in error will be excluded from the analysis.
The Chi-Square test (alpha 0.05) will compare the variables Region and
OfferedAccessPP to determine if there is a statistically significant difference in
the number of providers who offer their patients access to their patient portals
between the two regions, as shown in Table 4 below. Data from the bivariate
analysis will be displayed in Table 9, Chapter 4.
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Table 4: Categorization of Variables to Determine the Significance of Health
Care Providers Offering Patients Access to their Patient Portals. NCI HINTS
2017-2020
Variable
Region

Description
Derived Variable: Location
of the patient.
1 = Appalachia
2 = Non-Appalachia
OfferedAccessPP Derived Variable: Were you
offered access to your
patient portal?
1 = Yes/Unsure
2 = No

Type
Categorical

Dependence
Independent

Categorical

Dependent

Patient’s use of patient portals- A new dataset will be created, which will only
include those patients who reported that they were offered access to their patient
portal. Additionally, a new variable will be created to determine if there is a
statistically significant difference in the number of patients who use their patient
portals between Appalachia and the US census region surrounding Appalachia.
The new variable, AccessedPP, will capture patients who reported accessing their
patient portal within the last 12 months as “Yes” (=1). All patients who reported
they did not access their patient portal within the last 12 months will be marked as
“No” (=2). Missing data and data entered in error will be excluded from the
analysis.
The Chi-Square test (alpha 0.05) will compare the variables Region and
AccessedPP to determine if there is a statistically significant difference in the
number of patients who use their patient portals between the two regions, as
shown in Table 5 below. Data from the bivariate analysis will be displayed in
Table 10, Chapter 4.
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Table 5: Categorization of Variables to Determine the Significance of Patients
Use of their Patient Portals. NCI HINTS 2017-2020
Variable
Region

AccessedPP

Description
Derived Variable: Location of the
patient.
1 = Appalachia
2 = Non-Appalachia
Derived Variable: Have you
accessed your patient portal
within the last 12 months?
1 = Yes/Unsure
2 = No

Type
Categorical

Dependence
Independent

Categorical

Dependent

Appendix II describes the complete variable categorization for variables used to
evaluate Aim #1.
Aim #2: Evaluate what barriers people living in Appalachia face with the
use of patient portals compared to the surrounding US Census Regions.
Using the new dataset, which includes only patients who reported being offered
patient portal access, we will determine reasons for the non-use of patient portals.
Univariate Analysis: To evaluate Aim #2, we will use the a new variable called
“region” to distinguish patients living in the Appalachian region from those living
in the US census regions around Appalachia. Next, we will conduct a univariate
analysis on each question concerning reasons why patients do not use their patient
portals.
The following questions will be evaluated for non-use of patient portals from the
dataset:
•

Because you prefer to speak to your health care provider directly?

•

Because you do not have a way to access the website?

•

Because you did not have a need to use your online medical record?

•

Because you were concerned about the privacy/security of the website for
your medical records?

•

Because you don’t have an online medical record?
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HINTS 5 Cycles 1 & 2 offered respondents the option to specify “other” reasons
that they did not access their patient portal. In HINTS 5 Cycles 3 & 4, the
questionnaire changed and no longer offered the option to select “other” but
provided three new choices. For the purposes of analysis, the three new questions
in HINTS 5 Cycles 3 & 4 will be merged with the response of “other” for
analysis. The questions which will be merged to “other” are as follows:
•

Because of some other reason –
o Because you found it difficult to log in?
o Because you are not comfortable or experienced with computers?
o Because you have more than one online medical record?

Questions that were marked as answered in error, missing, or inapplicable will be
removed from the analysis.
Each of these questions has categorical data therefore, we will use count and
percentage to evaluate data by year and across all years to look for trends in the
data.
Please see Appendix II for a list of categorizations for each variable.
Data from the univariate analysis for Aim #2 is displayed in Chapter 4, Table 12.
Bivariate Analysis: To determine if there is a statistically significant difference
between Appalachia and the US census regions around Appalachia concerning
reasons for non-use of patient portals, we will analyze the responses from the
following questions:
•

Because you prefer to speak to your health care provider directly?

•

Because you do not have a way to access the website?

•

Because you did not have a need to use your online medical record?

•

Because you were concerned about the privacy/security of the website for
your medical records?

•

Because you don't have an online medical record?

•

Because other
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Using a Chi-Square test (alpha 0.05), we will analyze each question
independently to determine if there is a statistically significant difference in the
number of patients between the two regions based on reasons for the non-use of
patient portals. Data from the bivariate analysis will be displayed in Table 14,
Chapter 4.
Missing data and data entered in error will be excluded from the analysis.
Limitations
There are several limitations of this study. One limitation is the small sample size for the
Appalachian region. There are 25 million people living in the Appalachian region
(ARC, 2017), and the number of responses was 988 for all years combined (2017-2020),
averaging about 250 responses per year. HINTS over samples high minority areas, and
the Appalachian region has a low diversity which could be one contributing factor of the
smaller sample size.
Another limitation is the lack of ability to account for differences within the various
regions of Appalachia. HINTS 5 Cycle 4 does not provide data on the breakdown of the
Appalachian region. Geocodes were requested, but due to time constraints, they were not
available for data analysis. There are differences in education, age, race, health status,
etc., between Appalachian regions. This data would have been useful to determine if one
region was skewing the data.
There are also limitations within the survey questions as well. The dataset was not
designed to look solely at patient portal use; therefore, the questions are somewhat
limited. Concerning our analysis, there were changes in questions between iterations.
From HINTS 5 Cycle 1 to Cycle 2, the question regarding who offered the patient access
to their patient portal changed from healthcare provider to healthcare provider or insurer.
In HINTS 5 Cycle 3, the question reverted back to healthcare provider. Additionally, the
survey offers very few selections as to why patients do not use their patient portals.
Creating a survey that is specific to patient portal use would provide more detailed
information about reasons for the non-use of patient portals.

Page | 34

Another concern is how the dataset is managed. In HINTS 5 Cycle 2, the data manager
coded responses of unsure as no. For example, if a patient reported that they were unsure
if their provider had an electronic medical record, subsequent questions about offered
access and use of patient portal were marked as entered in error. Thus, saying that if a
patient was unsure if their provider had offered them access to their patient portal, they
could not have accessed their patient portal. The problem with managing the data in this
manner is that the receptionist could have offered patients access to their portal. The
question was worded as “healthcare provider,” potentially causing confusion by
respondents.
While there are limitations to the dataset, the data provides a solid foundation to look at
initial differences in patient portal use in the US. Further research is needed to expand
upon questions about the non-use of patient portals to learn more about why the adoption
of patient portals is low.
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Chapter 4: Results
Using SAS 9.4, data were analyzed from the National Cancer Institute’s Health
Information National Trends Survey (HINTS) 5 Cycles 1 -4 (2017-2020) to answer the
following research aims:
1. Evaluate the rate at which people living in the Appalachian region are offered
access to and use their patient portals compared to the surrounding US Census
Regions.
2. Evaluate what barriers people living in Appalachia face with the use of patient
portals compared to the surrounding US Census Regions.
Descriptive Statistics
Descriptive data, including the frequencies and percentages of respondents based on
demographic factors and mean age of the Appalachian region and the surrounding US
census regions, are summarized in Table 6 below. Data from the two regions were
analyzed separately as not to skew the results of the study.
Respondents of the survey in the Appalachian region reported a slightly higher average
age than those in the surrounding US Census region (56.1 vs. 55 years of age), as shown
in Table 6 below. The difference between the two regions was expected as the average
age of those living in the Appalachian region is slightly higher than the rest of the US
(ARC, 2020).
The descriptive analysis shows that respondents of the survey were more likely to be
female in both regions. However, the balance between the number of male and female
respondents was relatively equal, 51.7% female (Appalachian region) and 53.7% female
(US Census region), as shown in Table 6 below. Since there are disparities between the
use of patient portals among men vs. women, it is important to note that the number of
responses by gender would not skew any significant results.
Further analysis of the descriptive statistics shows that respondents living in the
Appalachian region were more likely to be white and have a high school education or
some college than the surrounding US Census region. As discussed in chapter 1, the
results were expected as the demographic profile of the Appalachian region reflects these
Page | 36

results. Respondents in the surrounding US Census region reported a more diverse ethnic
profile and a higher educational level, again representing what is known about the US
compared to the Appalachian region.
An interesting trend noted in the ethnic profile of the two regions shows that the number
of respondents in the Appalachian region is increasingly white between 2017 – 2020,
while the US Census region remains relatively stable, as seen in Table 6 below.
Concerning the educational level in the Appalachian region, we also see that from 201718 to 2019-20, the number of respondents who reported having a bachelor’s degree
increased, while those reporting some college decreased, as shown in Table 6 below.
This is an important trend since data shows that people with a bachelor’s degree are
almost twice as likely to report using their portals than those with an HS diploma (EtToukey et al., 2020).
The marital profile of the two regions is also similar, as shown in Table 6 below.
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Table 6: Characteristics of Respondents in the Appalachian Region and US Census Regions Surrounding Appalachia –
NCI HINTS 5 Cycles 1-4 (2017-2020)

N

Age
Gender
Female (=2)
7)
Race

Missing (= -9/-

All
N=988
56.1
(±19.3)

Appalachian Region
2017
2018
2019
N=215
N=214
N=322
54.5
56.4
57.2
(±19.2)
(±19.2)
(±18.6)

2020
N=237
55.5
(±20.3)

All
N=7654
55
(±20.3)

US Census Regions
2017
2018
2019
N=1581 N=1685 N=2545
54.1
55.2
55.4
(±20.8)
(±19.5)
(±20.3)

2020
N=1843
55.0
(±20.8)

511
(51.7%)
90
(9.1%)

119
(55.5%)
14
(6.51%)

165
(51.2%)
32
(9.9%)

131
(55.3%)
23
(9.7%)

4108
(53.7%)
665
(8.7%)

854
(54.0%)
122
(7.7%)

940
(55.9%)
137
(8.1%)

977
(51.8%)
250
(9.8%)

996
(54.0%)
157
(8.5%)

135
142
234
(62.8%) (66.4%) (72.7%)
34
31
27
(15.8%) (14.5%) (8.4%)
10
2
12
(4.7 %)
(0.9%)
(3.7%)
6 (2.8%) 2 (0.9%) 2 (0.6%)

4234
(55.3%)
1358
(17.7%)
712
(9.3%)
263
(3.4%)
208
(2.7%)
879
(11.5%)

908
(57.4%)
273
(17.3%)
131
(8.3%)
47
(3.0%)
45
(2.9%)
177
(11.2%)

949
(56.3%)
289
(17.2%)
142
(8.4%)
63
(3.7%)
55
(3.3%)
187
(11.1%)

1390
(54.6%)
462
(18.2%)
231
(9.1%)
88
(3.5%)
64
(2.5%)
310
(12.2%)

987
(53.5%)
334
(18.1%)
208
(11.3%)
65
(3.5%)
44
(2.4%)
205
(11.1%)

494
(6.5%)
1421
(18.6%)
2153
(28.1%)
1946
(25.4%)

104
(6.6%)
301
(19.0%)
437
(27.6%)
398
(25.2%)

123
(7.3%)
315
(18.7%)
491
(29.1%)
434
(25.8%)

141
(5.5%)
465
(18.3%)
728
(28.6%)
654
(25.7%)

126
(6.8%)
340
(18.5%)
497
(27%)
460
(25.0%)

688
(69.6%)
Black (=3)
112
(11.3%)
Hispanic (=1)
31
(3.1%)
Asian (=5)
12
(1.2%)
Other (=4, 6, 7)
27
(2.7%)
Missing (= -9)
118
(11.9%)
Highest Level of Education
Less than HS
73
(=1)
(7.4%)
HS (=2)
228
(23.1%)
Some college
287
(=3)
(29.1%)
Bachelor's
229
degree (=4)
(23.2%)
White (=2)

96
(44.9%)
21
(9.8%)

24
(11.2%)

29
(13.6%)

38
(11.8%)

177
(74.7%)
20
(8.4%)
7
(2.9%)
2
(0.8%)
4
(1.7%)
27
(11.4%)

10
(4.7%)
56
(23.1%)
73
(34.0%)
38
(17.7%)

19
(8.9%)
49
(22.9%)
67
(31.3%)
41
(19.2%)

30
(9.3%)
74
(23%)
80
(24.8%)
90
(28%)

14
(5.9%)
49
(20.7%)
67
(28.3%)
60
(25.3%)

6 (2.8%) 8 (3.7%) 9 (2.8%)
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Appalachian Region
All
2017
2018
2019
N N=988
N=215
N=214
N=322
Highest Level of Education (Con’t)
Postgraduate
144
34
32
42
degree (=5)
(14.6%) (15.8%)
(15%)
(13%)
Missing (= -9/27
4
6
6
7)
(2.7%)
(1.9%)
(2.8%)
(1.9%)
Marital Status
Married (=1)
470
95
103
147
(47.6%) (44.2%) (48.1%) (45.7%)
Living as
36
6
3
18
Married (=2)
(3.6%)
(2.8%)
(1.4%)
(5.6%)
Divorced (=3)
178
39
40
63
(18.0%) (18.1%)
(19%)
(19.6%)
Widowed (=4)
130
26
29
49
(13.2%) (12.1%) (13.6%) (15.2%)
Separated (=5)
23
5
3
9
(2.3%)
(2.3%)
(1.4%)
(2.8%)
Single, Never
122
36
31
31
Married (=6)
(12.4%) (16.7%) (14.5%) (9.6%)
Missing (= -9/29
7
5
5
7)
(2.9%)
(3.3%)
(2.3%)
(1.5%)

2020
N=237

All
N=7654

US Census Regions
2017
2018
2019
N=1581 N=1685 N=2545

2020
N=1843

36
(15.2%)
11
(4.6%)

1408
(18.4%)
232
(3.0%)

293
(18.5%)
48
(3.4%)

296
(17.6%)
26
(1.5%)

475
(18.6%)
82
(3.2%)

344
(18.7%)
76
(4.1%)

125
(52.7%)
9
(3.8%)
36
(15.2%)
26
(11%)
6
(2.5%)
24
(10.1%)
11
(4.6%)

3568
(46.6%)
276
(3.6%)
1163
(15.2%)
868
(11.3%)
206
(2.7%)
1331
(17.4%)
242
(3.2%)

789
(49.9%)
47
(3.0%)
218
(13.8%)
169
(10.7%)
49
(3.1%)
257
(16.3%)
52
(3.3%)

785
(46.6%)
38
(2.3%)
270
(16.0%)
219
(13.0%)
45
(2.7%)
299
(17.7%)
29
(1.5%)

1146
(45.0%)
113
(4.4%)
394
(15.5%)
280
(11.0%)
62
(2.4%)
459
(18.0%)
91
(3.6%)

848
(46.0%)
78
(4.2%)
281
(15.3%)
200
(10.9%)
50
(2.7%)
316
(17.2%)
70
(3.8%)
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Analysis of Aim #1: Evaluate the rate at which people living in the Appalachian
region are offered access to and use their patient portals compared to the
surrounding US Census Regions.
Health care providers maintaining medical records in an electronic format
Univariate analysis of frequencies and percentages was conducted to look at trends in
providers who maintain their medical records in an electronic format, as shown in Table
7 below. Both regions report a relatively high proportion of providers who use electronic
medical records, 78-80 percent. About 15-18 percent of respondents were unsure if their
provider maintained electronic health records.
Participants in the region around Appalachia report that between 79-82% of providers
maintain an electronic health record. Interestingly, in the Appalachian region, there was
an 11.5% increase in the number of providers who maintained an electronic health record
from 2017 to 2018. This increase leveled off to around 78% in 2019 and 2020.
A bivariate analysis was conducted using Chi-Square to determine statistical significance
between the number of providers using an electronic medical record in the Appalachian
region versus the surrounding US Census regions. The results are shown in Table 8
below. Participants who reported being unsure if their provider used an electronic
medical record were combined with those who said their provider used an electronic
medical record. Missing variables were excluded from the analysis.
Our data shows no statistically significant difference in the number of providers who
maintained an electronic health record between the two regions (p=0.8192). This result
was to be expected because of the relatively equal number of responses in the categories.
Additionally, in 2014, the HITECH Act mandated electronic medical records for
providers receiving federal funding (CMS, 2014; Federal Register). We would expect to
see providers in both regions working to meet this mandate and, therefore, implementing
an electronic health record.
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Table 7: Univariate Analysis of the Access and Use of Electronic Medical Record in the Appalachian Region and US
Census Regions Surrounding Appalachia – NCI HINTS 5 Cycles 1-4 (2017-2020)
Appalachian Region
US Census Regions
All
2017
2018
2019
2020
All
2017
2018
2019
N N=988
N=215
N=214
N=322
N=237 N=7654 N=1581 N=1685 N=2545
Provider Maintains EHR
Yes (=1)
771
156
178
251
186
6158
1282
1350
2015
(78.0%) (72.6%) (83.2%)
(78%)
(78.5%) (80.5%) (81.1%) (80.1%) (79.2%)
No (=2)
26
7
7
10
2
191
40
45
69
(2.6%)
(3.3%)
(3.3%)
(3.1%)
(0.8%)
(2.5%)
(2.5%)
(2.7%)
(2.7%)
Unsure (=3)
182
51
28
57
46
1180
238
268
419
(18.4%) (23.7%) (13.1%) (17.7%) (19.4%) (15.4%) (15.1%) (15.9%) (16.5%)
Missing (= 9
1
1
4
3
125
21
22
42
9/-5)
(0.9%)
(0.5%)
(0.5%)
(1.2%)
(1.3%)
(1.5%)
(1.3%)
(1.3%)
(1.6%)
Offered Access to Patient Portal by a Health Care Provider
N N=953
N=207
N=206
N=308
N=232 N=7338 N=1520 N=1618 N=2434
Yes (=1)
511
94
109
172
136
4191
803
886
1409
(53.6%) (45.4%) (52.9%) (55.8%) (58.6%) (57.1%) (52.8%) (54.8%) (57.9%)
No (=2)
314
79
85
89
61
2292
521
599
707
(32.9%) (38.2%) (41.3%) (28.9%) (26.3%) (31.2%) (34.3%) (37.0%) (29.1%)
Unsure (=3)
123
32
11
47
33
804
185
130
294
(12.9%) (15.5%) (5.3%) (15.3%) (14.2%) (10.9%) (12.2%) (8.0%) (12.1%)
Missing (= 5
2
1
0
2
51
11
3
24
9/-5)
(0.01%) (1.0%)
(0.5%)
(0.0%)
(0.9%) (0.01%) (0.7%)
(0.2%)
(1.0%)
Patients Who Were Offered Access to Patient Portal vs. Accessed it Within the Last 12 Months
N N= 634
N=126
N=120
N=219
N=169 N=4995 N=988 N=1016 N=1703
1 or More
290
56
55
95
84
2619
443
544
900
Times (=1, 2, 3, 4) (45.7%) (44.5%) (45.8%) (43.4%) (49.7%) (52.4%) (44.6%) (61.4%) (52.9%)
None (=0)
325
67
53
122
83
2200
528
338
788
(51.3%) (53.2%) (44.2%) (55.7%) (49.1%) (44.0%) (53.4%) (33.3%) (46.3%)
Missing/Ent
19
3
12
2
2
176
19
134
15
ered in Error (= (3.0%)
(2.4%)
(10%)
(0.9%)
(1.2%)
(3.5%)
(1.9%) (13.2%) (0.9%)
9/-1)
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2020
N=1843
1511
(82.0%)
37
(2.0%)
255
(13.8%)
40
(2.2%)
N=1766
1093
(61.9%)
465
(26.3%)
195
(11.0%)
13
(0.7%)
N=1288
734
(56.9%)
546
(42.4%)
8
(0.6%)

Table 8: Bivariate Analysis of Providers who Maintain Medical Records in an
Electronic Format in the Appalachian Region versus US Census Regions Surrounding
Appalachia – NCI HINTS 5 Cycles 1-4 (2017-2020)

Appalachian
Region
US Census
Region
Surrounding
Appalachia

Provider
Maintains
EMR

Provider Does Not
Maintain EMR

p-value (Chi-Square)

953
(97.3%)

26
(2.7%)

p = 0.8192
(χ2 = 0.0524)

7338
(97.5%)

191
(2.5%)
Missing = 134

Health care providers offering access to patient portals
After determining the number of providers who maintained an electronic medical record,
we determined how many patients were offered access to their patient portals by those
providers who used an electronic medical record. A univariate analysis was conducted to
look at patients who were provided access to their patient portals. As shown in Table 7
above, the Appalachian region lags slightly behind the surrounding US Census region.
However, the data shows an upward trend in both regions.
The year-by-year comparison shows that more patients are being offered patient portal
access in both regions than in the previous years, as shown in Table 7 above. The
positive trend shows an increased effort by healthcare providers to offer access to patient
portals.
Next, a bivariate analysis was conducted using Chi-Square to determine statistical
significance between the number of providers offering patient portal access in the
Appalachian region versus the surrounding US Census regions. Missing variables were
excluded from the analysis. Our data show no statistically significant difference between
the two regions (p=0.6538), as shown in Table 9 below.
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Table 9: Bivariate Analysis of Patients who were Offered Patient Portal Access by
Providers who Maintain Medical Records in an Electronic Format in the Appalachian
Region versus US Census Regions Surrounding Appalachia – NCI HINTS 5 Cycles 14 (2017-2020)

Appalachian
Region
US Census
Region
Surrounding
Appalachia

Offered
Access to
Patient Portal

Not Offered Access
to Patient Portal

p-value (ChiSquare)

634
(66.9%)

314
(33.1%)

p = 0.6538
(χ2 = 0.2017)

4995
(68.6%)

2292
(31.4%)
Missing = 56

Due to variations between regions in race and education level and previous research
studies which discussed differences in portal use by these variables, we controlled for
education and race to look at differences in patient portal use. Controlling for education
and race did not show any statistical significance between groups.
Patient's use of patient portals
Patients who were offered patient portal access were looked at to determine use of
portals. A univariate analysis was conducted to determine the frequencies and percentage
of patient portal use, and the results are shown in Table 7 above. Patients in the
Appalachian region reported using their patient portal less often than those in the
surrounding US Census region. Both regions reported portal usage at 44% in 2017. The
Appalachian region showed a slow but steady increase in use from 2017 to 2020, while
the surrounding US Census region saw a more dramatic increase between 2017 and 2018
and then a dip in 2019.
A bivariate analysis was conducted using Chi-Square to determine statistical significance
between the use of patient portal access in the Appalachian region versus the surrounding
US Census regions. Missing variables were excluded from the analysis. Our data show
no statistically significant difference between the two regions (p = 0.0702), as shown in
Table 10 below.
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Table 10: Bivariate Analysis of Patients who Accessed Their Patient Portals Within the
Last 12 Months if They Were Offered Patient Portal Access. The Appalachian Region
versus US Census Regions Surrounding Appalachia – NCI HINTS 5 Cycles 1-4 (20172020)

Appalachian
Region
US Census
Region
Surrounding
Appalachia

Accessed
Patient Portal
within
Previous 12
Months

Did Not Access
Patient Portal
within Previous 12
Months

p-value
(Chi-Squared)

290
(47.2%)

325
(52.8%)

p = 0.0702
(χ2 = 3.3150)

2619
(54.4%)

2200
(45.6%)
Missing = 56

Due to variations between regions in race and education level, we controlled for
education and race to look at differences in patient portal use. Controlling for education
showed that the use of patient portals for participants who reported less than a high
school education was statistically significant between regions (p = 0.0092 (χ2 = 6.9127);
N= 30 (Appalachia) and N=194 (Census Region)), data not displayed. However, the
number of responses was low in the Appalachian region, and data should be interpreted
with caution.
When controlling for race, our data showed a statistically significant difference between
portal use for those who were white between regions (p = 0.0192 (χ2 = 5.5708)), as
shown in Table 11 below.
Lastly, to ensure there was no difference between survey years, we controlled for the year
of the survey. Our data showed a statistically significant difference between the use of
patient portals between regions in HINTS 5 Cycle 4 (2020) ((p = 0.0241 (χ2 = 5.1710);
N= 167 (Appalachia) and N=1280 (Census Region)), data not displayed.
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Table 11: Bivariate Analysis of Patients who Accessed Their Patient Portals Within the
Last 12 Months if They Were Offered Patient Portal Access. The Appalachian Region
versus US Census Regions Surrounding Appalachia Controlling for Race: White Only
– NCI HINTS

Appalachian
Region
US Census
Region
Surrounding
Appalachia

Accessed Patient Portal
within Previous 12
Months

Did Not Access Patient
Portal within Previous
12 Months

p-value (ChiSquared)

228
(47.3%)

233
(52.7%)

p = 0.0192
(χ2 = 5.5708)

1727
(56.5%)

1201
(43.5%)
Missing = 56

Analysis of Aim #2: Evaluate what barriers people living in Appalachia face with
the use of patient portals compared to the surrounding US Census Regions.
A univariate analysis was conducted to determine the differences driving the use of
patient portals in the Appalachia region versus the surrounding US Census region. Data,
including the frequencies and percentages of respondents of the Appalachian region and
the surrounding US census regions, are summarized in Table 12 below.
Based on the data in Table 12, the most commonly cited reason for the non-use of patient
portals is that patients prefer to speak directly to their provider. Both regions, across all
iterations, cited this as the most common reason for non-portal use (79%). The second
most common reason for both regions was that the patients did not need to use their
patient portal within the last twelve months, 52-53%.
Another analysis was conducted to look at the number of times that respondents reported
visiting a doctor/nurse/health professional within the last 12 months (Variable:
FreqGoProvider) compared to the response of “did not have a need to use their patient
portal.” Of those patients who responded they did not have a need to use their patient
portal within the last twelve months, 89% of those in the Appalachian region and 87% in
the surrounding US Census region had seen a healthcare provider within the last 12
months. Additionally, between 21% -24% (US Census Region vs. Appalachia) of those
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who reported not needing to use their patient portals had visited a provider five or more
times within the last 12 months (see Table 13 below).
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Table 12: Bivariate Analysis of Patients who Accessed Their Patient Portals Within the Last 12 Months if They Were
Offered Patient Portal Access. The Appalachian Region versus US Census Regions Surrounding Appalachia Controlling
for Race: White Only – NCI HINTS
Appalachian Region
All
2017
2018
2019
N N=325
N=67
N=53
N=122
Prefer to Speak Directly to Provider
Yes (=1)
232
47
42
88
(71.4%) (70.2%) (79.3%) (72.1%)
No (=2)
64
15
10
21
(19.7%) (22.4%) (18.9%) (17.2%)
Missing/Answered in
29
5
1
13
Error/Inapplicable (=(8.9%)
(7.5%)
(1.9%) (10.7%)
9/-2/-1)
Unable to Access Website
Yes (=1)
46
12
4
18
(14.2%) (17.9%) (7.5%) (14.8%)
No (=2)
246
50
48
89
(75.7%) (74.6%) (90.6%) (72.9%)
Missing/Answered in
33
5
1
15
Error/Inapplicable (=(10.1%) (7.5%)
(1.9%) (12.3%)
9/-2/-1)
No Need to Use Patient Portal
Yes (=1)
173
33
35
69
(53.2%) (49.2%)
(66%)
(56.6%)
No (=2)
118
29
17
38
(36.3%) (43.3%) (32.1%) (31.2%)
Missing/Answered in
34
5
1
15
Error/Inapplicable (=(10.5%) (7.5%)
(1.9%) (12.3%)
9/-2/-1)
Concerned for Privacy/Security
Yes (=1)
62
15
14
20
(19.1%) (22.4%) (26.4%) (16.4%)
No (=2)
226
45
38
87
(69.5%) (67.2%) (71.7%) (71.3%)

2020
N=83

All
N=2200

US Census Regions
2017
2018
2019
N=528
N=338
N=788

2020
N=546

55
(66.3%)
18
(21.7%)

1562
(71%)
449
(20.4%)

355
(67.2%)
133
(25.2%)

256
(75.7%)
65
(19.2%)

561
(71.2%)
148
(18.8%)

390
(71.4%)
103
(18.9%)

10
(12.1%)

189
(8.6%)

40
(7.6%)

17
(5.1%)

79
(10%)

53
(9.7%)

12
(14.5%)
59
(71.1%)

384
(17.4%)
1601
(72.8%)

110
(20.8%)
374
(70.8%)

38
(11.2%)
282
(83.4%)

132
(16.7%)
563
(71.5%)

104
(19%)
382
(70%)

12
(14.5%)

215
(9.8%)

44
(8.3%)

18
(5.3%)

93
(11.8%)

60
(11%)

36
(43.4%)
34
(41%)

1143
(51.9%)
843
(38.3%)

256
(48.5%)
222
(42.1%)

201
(59.5%)
120
(35.5%)

411
(52.2%)
284
(36%)

275
(50.4%)
217
(39.7%)

13
(15.6%)

214
(9.7%)

50
(9.5%)

17
(5%)

93
(11.8%)

54
(9.9%)

13
(15.7%)
56
(67.5%)

481
(21.9%)
1502
(68.3%)

133
(25.2%)
346
(65.5%)

44
(13%)
275
(81.4%)

176
(22.3%)
523
(66.4%)

128
(23.4%)
358
(65.6%)
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All
N=325

Appalachian Region
2017
2018
2019
N=67
N=53
N=122

2020
N=83

All
N=2200

N
Missing/Answered in
37
7
1
15
14
217
Error/Inapplicable (=(11.4%) (10.4%) (1.9%) (12.3%) (16.9%)
(9.9%)
9/-2/-1)
Do Not Have a Patient Portal
Yes (=1)
46
14
4
17
11
364
(14.2%) (20.9%) (7.5%) (13.9%) (13.2%) (16.5%)
No (=2)
239
46
47
88
58
1562
(73.5%) (68.7%) (88.7%) (72.1%) (69.9%)
(71%)
Missing/Answered in
40
7
2
17
14
274
Error/Inapplicable (=(12.3%) (10.5%) (3.8%) (13.9%) (16.9%) (12.4%)
9/-2/-1)
Other – Combined for all Reasons Below (*additional responses for H5 C3 & C4 totaled)
Yes (=1)
114
3
1
67*
43*
894
(15.5%) (4.5%)
(1.9%) (18.3%) (17.3%) (18.4%)
No (=2)
481
57
12
249*
163*
3212
(65.4%) (85.1%) (22.6%) (68.0%) (65.5%) (66.0%)
Missing/Answered in
140
7
40
50*
43*
762
Error/Inapplicable (=(19.0%) (10.4%) (75.5%) (13.7%) (17.3%) (15.7%)
9/-2/-1)
Problems with Login Information
Yes (=1)
--20
15
No (=2)
--85
53
Missing/Answered in
Error/Inapplicable (=--17
15
9/-2/-1)
Uncomfortable with Technology
Yes (=1)
--31
24
No (=2)
--76
46
Missing/Answered in
Error/Inapplicable (=9/-2/-1)
--15
13
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US Census Regions
2017
2018
2019
N=528
N=338
N=788

2020
N=546

49
(9.3%)

19
(5.6%)

89
(11.3%)

60
(11%)

102
(19.3%)
357
(67.6%)

32
(9.5%)
274
(81.1%)

131
(16.6%)
549
(69.7%)

99
(18.1%)
382
(70%)

69
(13.1%)

32
(9.5%)

108
(13.7%)

65
(11.9%)

33
(6.3%)
424
(80.3%)

19
(5.6%)
108
(32.0%)

503*
(21.3%)
1572*
(66.5%)

339*
(20.7%)
1108*
(67.6%)

71
(13.4%)

211
(62.4%)

289*
(12.2%)

191*
(11.7%)

---

---

196
496

147
332

--

--

96

67

---

---

212
490

152
337

--

--

86

57

N
Multiple Logins
Yes (=1)
No (=2)
Missing/Answered in
Error/Inapplicable (=9/-2/-1)

All
N=325

Appalachian Region
2017
2018
2019
N=67
N=53
N=122

2020
N=83

All
N=2200

US Census Regions
2017
2018
2019
N=528
N=338
N=788

2020
N=546

---

---

16
88

4
64

---

---

95
586

40
439

--

--

18

15

--

--

107

67

Table 13: Univariate Analysis of Reasons for Non-Use of Patient Portals Response: “Is it because you did not have a need
to use your online medical record?” vs. Number of Times Respondent Visited a Healthcare Provider in the Last 12 months;
Appalachian Region and US Census Region Surrounding Appalachia – NCI HINTS 5 Cycles 1-4 (2017-2020)
Appalachian Region
US Census Region
Answered
Answered
Answered No
Answered No
Yes
Yes
N=171
N=117
N=1135
N=828
Number of Times Visited A Provider Within the Past 12 Months
None
18 (6.2%)
8 (2.7%)
147 (7.4%)
87 (4.4%)
1 Time
21 (7.2%)
19 (6.5%)
191 (9.6%)
103 (5.2%)
2 Times
42 (14.4%)
24 (8.2%)
234 (11.8%)
152 (7.6%)
3 Times
34 (11.7%)
20 (6.9%)
174 (8.8%)
131 (6.6%)
4 Times
15 (5.2%)
18 (6.2%)
152 (7.6%)
121 (6.1%)
5-9 Times
24 (8.2%)
12 (4.1%)
149 (7.5%)
138 (6.9%)
10 or More Times
17 (5.8%)
16 (5.5%)
88 (4.4%)
96 (4.8%)
Missing
37 (13.2%)
237 (11.9%)
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A bivariate analysis was conducted using Chi-Square (alpha 0.05) to determine statistical
significance between the non-use of patient portals in the Appalachian region vs. the
surrounding US Census regions; results are shown in Table 14 below. Missing variables
were excluded from the analysis
There were no statistically significant differences between regions for any of the reasons
for the questions regarding the non-use of patient portals.
Due to the statistically significant difference identified in the use of patient portals in
non-Hispanic whites, we controlled for race to look at differences in reasons for non-use
of patient portals. Controlling for race did not show any statistical significance between
groups.
Table 14: Bivariate Analysis of Reasons for Non-Use of Patient Portals in the
Appalachian Region and US Census Regions Surrounding Appalachia – NCI HINTS
5 Cycles 1-4 (2017-2020)
Appalachian
US Census Region
p-value (ChiRegion
Surrounding Appalachia
Square)
Prefer to Speak Directly to Provider
Yes (=1)
232
1562
p = 0.3662
No (=2)
64
449
(χ2 = 0.8202)
Missing = 218
Unable to Access Website
Yes (=1)
46
382
p = 0.2620
No (=2)
246
1601
(χ2 = 1.2654)
Missing = 248
No Need to Use Patient Portal
Yes (=1)
173
1143
p = 0.7826
No (=2)
188
843
(χ2 = 0.0763)
Missing = 248
Concerned for Privacy/Security
Yes (=1)
62
481
p = 0.5620
No (=2)
226
1502
(χ2 = 0.3374)
Missing = 254
Do Not Have a Patient Portal
Yes (=1)
46
364
p = 0.6400
No (=2)
239
1562
(χ2 = 0.2194)
Missing = 314
Other Reasons for Non-Access
Yes (=1)
24
187
p = 0.2556
No (=2)
221
1557
(χ2 = 1.2998)
Missing = 536
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Summary
While our data did not show statistically significant differences in patients who are
offered access to and use their patient portals, there were some differences seen when
holding education, race, and survey year constant. There were statistically significant
differences between regions in the use of patient portals by those who reported having
less than a high school education and those who reported being white.
Previous studies show that patient portal users are more likely to be white (Antonio et al.,
2020; Anthony, 2018). This data is interesting since those living in the Appalachian
region are more likely to be white compared to the US as a whole, 81% vs. 60.4%,
respectively (ARC, 2020). Based on the data, we would not have expected a statistically
significant difference for patient portal use between regions based on race.
Additionally, our research showed the most commonly cited reason for the non-use of
patient portals is that patients prefer to speak directly to their provider, followed by the
patients did not need to use their patient portal. However, there was no statistically
significant difference between regions in the reasons for the non-use of patient portals.
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Chapter 5: Discussion
This study aimed to describe how patients are offered access to and use their patient
portals in the Appalachian region compared to the surrounding US Census regions.
Additionally, the study aimed to evaluate differences in non-use of patient portals,
comparing the two regions. A quantitative study using a descriptive design was
conducted using the National Cancer Institute’s Health Information National Trends
Survey (HINTS) 5 Cycles 1-4 (2017-2020) to answer the following research aims:
1. Evaluate the rate at which people living in the Appalachian region are offered
access to and use their patient portals compared to the surrounding US Census
Regions.
2. Evaluate what barriers people living in Appalachia face with the use of patient
portals compared to the surrounding US Census Regions.
This chapter will discuss the findings of the study, implications for healthcare providers,
and make recommendations for changes to increase patient portal use and future areas of
research.
Conclusions
Our study did not find a statistically significant difference between the two regions when
looking at patients who were offered access to their patient portal and those who used
their patient portal. However, we did notice a statistically significant difference in the
use of patient portals by non-Hispanic whites between the two regions. Several other
exciting trends were noted in the access and use of patient portals and are discussed
below.
Access and Use of Patient Portals
Providers Offering Access to Patient Portals. In 2015, the Government
Accountability Office found that 88% of hospitals and 87% of providers participating in
Medicare’s EHR incentive program offered patients access to electronic health
information (GAO, 2017). This is to be expected due to the Meaningful Use requirement
of the HITECH Act (Health.IT.gov, 2013). Even with the high number of providers
maintaining an electronic record, fewer patients are offered access.
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A review of HINTS data, a nationally representative sample, from 2017 found that 60.3
percent of patients reported being offered access to their patient portal (Anthony et al.,
2018). Our study mirrors the Anthony et al. study results, showing patients reporting
being offered access to their patient portal between 53-57 percent (Appalachia vs. US
Census region). While there are overall differences between the two regions in the
percentage of patients offered access to their patient portals, we did not find a statistically
significant difference.
A significant trend to note is the year-by-year comparison of the percentage of patients
who are offered access to their patient portal. The number of patients who report being
offered access to their patient portal is steadily increasing in both regions, as shown in
Table 7, Chapter 4. This data shows that healthcare providers are making an increased
effort to offer patients access to their patient portals.
Use of Patient Portals. Previous studies show that while providers offer patients
access to their portals, less than one-third of patients reported using the patient portal
(15% hospitals and 30% providers) (GAO, 2017). A 2018 survey by the Office of the
National Coordinator (ONC) confirmed that a low number of patients viewed their online
medical records, 30 percent (2019).
Our study showed that between 45-52 percent of patients report using their patient portals
across both regions. As previously noted, a year-by-year comparison of the use of patient
portals shows a constant upward growth in the number of patients who report using their
patient portals. We did not show a statistically significant difference between the two
regions when looking at the patients who were offered patient portal access and those
who used their patient portal. However, we found a statistically significant difference in
patient portal use when holding race and education constant.
Use of Patient Portals in Non-Hispanic Whites. A meta-analysis by Antonio et
al. (2020) found that most portal users were white. At the same time, a review of HINTS
data by Anthony (2018) and El-Toukhy (2020) found that race and ethnicity were not
associated with portal use. With conflicting evidence on the impact of race in the
literature and the significant difference in the percentage of non-Hispanic whites between
regions, we evaluated the effect of race on portal use between the two regions. Our data
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showed a statistically significant difference between portal use for those who were nonHispanic white between regions (p = 0.0192 (χ2 = 5.5708)), as shown in Table 11,
Chapter 4.
The significance of this data is interesting. Based on the findings by Antionio et al.
(2020), we would expect that with the higher proportion of non-Hispanic whites in the
Appalachian region that there would be a statistically significant difference between the
two regions. However, the statistical significance is in the opposite direction of what we
would expect, with a lower proportion of non-Hispanic whites using their portals in the
Appalachian region than in the surrounding US Census region. The studies by Anthony
(2018) and El-Toukhy (2020) showed that we should not expect a difference in portal use
by race.
According to the Appalachian Regional Commission (ARC), the average US population
is 60.4 percent white, while the Appalachian region is about 81.0 percent white (2020).
Our data shows that a significant percentage of non-Hispanic Whites living in the
Appalachian region use their patient portals less than those in the surrounding US Census
region.
This data is concerning from a healthcare standpoint as well as a public health standpoint.
The Appalachian region has a higher proportion of chronic diseases than the rest of the
US, as discussed in chapter 1. When considering the potential for the patient portal to
help increase access to care, communication with providers, and improve outcomes, we
must determine barriers to portal use for those living in the Appalachian region.
Barriers to Patient Portal Use
Our study aimed to evaluate differences between regions in barriers to patient portal use.
We found no statistically significant difference between regions in the reasons for the
non-use of patient portals, even when holding race constant. However, we did identify the
most common reasons for the non-use of portals in Appalachia and the surrounding US
Census region. Patients cited the top two reasons for non-use of portals as; they prefer to
speak directly to their provider (79%, both regions), and they did not need to use their
portal (52-53%).
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Prefer to Speak to Provider. The number one reason patients in both regions
cited for non-use of patient portals was they preferred to speak directly to their provider.
This was an interesting finding considering there are many benefits of the patient portal
besides communicating with providers. Patients have quick and easy access to medical
records, a major push by HIPAA and the 21st Century Cures Act to help involve patients
in their care to improve health (Health and Human Services [HHS], 2020; Anthony,
2020).
Perceived Need to Use Patient Portals. Patients reported the second most
common reason for non-use as not having a need to use their portal. Since a high number
of patients reported this as a reason, we ran another analysis to determine how often
patients see their healthcare provider based on the response “did not have a need to use
their portal.” Of those who reported they didn’t have a need to use their portal within the
last 12 months, between 87-89% reported visiting a healthcare provider within the last 12
months. Additionally, between 21% -24% (US Census Region vs. Appalachia) of those
who reported not needing to use their patient portals had visited a provider five or more
times within the last 12 months (see Table 13, Chapter 4). Again, this data presents an
interesting finding. Patients are reporting that even though they visit their provider, they
do not feel that the patient portal is needed.
Digital Divide. Another interesting finding from our study centered around
previous research which discussed disparities in accessing patient portals in rural regions
due to the lack of access to the internet or a computer device, calling it the “Digital
Divide” (Pollard & Jacobsen, 2019; ARC, 2017; Graetz et al., 2016; Otokiti et al., 2020).
Otokiti et al. (2020) and Anthony (2018) showed that the differences in portal use
between those living in rural vs. non-rural areas might not be due to technological
barriers and may be due to a lack of self-motivation to use the portal.
Since the majority of Appalachia is located in a rural area and previous studies show that
living in a rural area, especially Appalachia, impacts access to the internet and a
computer device by as much as 20 percent, we evaluated if lack of access to a computer
or internet was a barrier (ARC, 2020; ARC, 2017; Pollard & Jacobsen, 2019). In the
Appalachian region, “unable to access portal” was cited as one of the least common
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reasons that patients did not access their patient portals. Additionally, we did not find a
statistically significant difference in the non-use of patient portals between regions due to
the inability to access the portal.
Implications
Through HIPAA, the HITECH Act, and the 21st Century Cures Act there has been an
increased push to offer patients access to their health information and facilitate
involvement in their care (Et-Toukey et al., 2020; HHS, 2020). Meanwhile, research
supports that involving patients in their care can increase health outcomes (IOM, 2001).
Those living in the Appalachian region have a higher risk of death due to heart disease
(17% higher), cancer (10% higher), COPD (27% higher), stroke (14% higher), and
diabetes (11% higher) compared to the US (ARC, 2017). These health disparities are
further complicated because residents of rural areas are more likely to have lower
incomes, less than high school education, be unemployed, be uninsured, and have less
access to care (Wheeler & Davis, 2017; ACR, 2017). For those living in the Appalachian
region, increased use of patient portals could be one way to bridge the gap between
healthcare disparities and outcomes.
While our study did not show a statistically significant difference in the use of patient
portals overall, we did see a statistically significant difference between regions for those
who were non-Hispanic white when controlling for race. This is an important finding
since the majority of those living in the Appalachian region are non-Hispanic white.
Healthcare providers must understand the reasons behind the non-use of patient portals to
increase patient portal use.
Reasons for Non-Use of Portals
Our study did not show a statistically significant difference between the two regions for
reasons of non-portal use. However, two interesting themes were noted in our study for
the non-use of patient portals for both regions. These two reasons offer some insight into
the possible lack of knowledge and education of the patient regarding the importance and
benefits of patient portals.
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Prefer to speak to the provider. The majority of patients reported a reason for
non-use of the portal was because they preferred to speak directly to the provider. This
raises the question about the knowledge of patients about the purpose and benefits of the
patient portal.
Patient portals provide patients with a secure electronic connection to the information
contained in their medical records, including medications, immunizations, lab results, and
health summaries (HealthIT.gov, 2017). Patients can track their data over time to
identify improvements in their health. Portals can also allow patients to schedule/cancel
appointments, request prescription refills, make payments, complete check-in forms, and
view educational materials (HealthIT.gov, 2017). Moreover, patient portals can send
appointment reminders and reminders to schedule preventive care appointments.
No need to use the portal. The second most commonly cited reason for the nonuse of portals is that patients do not feel a need to use the portal. As stated above, 87-89
percent of patients who saw a healthcare provider within the last 12 months felt they did
not need to use their portal.
Both of these results highlight the importance of educating patients on the purpose and
benefits of using their patient portal. Antonio et al. (2020) and Grossman et al. (2019)
showed that patients who received training on how to use their patient portals were more
likely to use them. Healthcare providers and the developers of patient portals should
consider the following ways to increase patient portal use based on the data from our
study:
1) Provide education to the patients about the features of the patient portal
2) Educate patients that test results and other important health information can be
found in their portal.
3) Develop training videos that could be placed on the provider's website to show
patients how to use the portal
4) Develop infographics that can be given to patients to educate them on the portal's
features and how to use them.
5) Encourage patients to use their portal. For example, scheduling or canceling
appointments
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It is important to remember that knowledge alone will not necessarily change the
patient’s attitudes or behaviors in the use of the patient portal, but proper knowledge can
help patients to understand the benefits of using the patient portals (DiClemente et al.,
2019).
Recommendations
Our study began to uncover differences in patient portal use in the Appalachian region.
However, due to various limitations described in chapter 3, further research is needed to
understand better the access and use of patient portals in Appalachia.
First, a more in-depth analysis of the data should be conducted to examine other factors
that impact the non-use of portals between the two regions. Regression models should be
developed to look at to what extent certain factors play a role in the use of patient portals.
Additionally, based on previous research, there is a need to look at the impact of income,
rural area, and insurance status and their impact on portal use between the two regions.
Second, our dataset was limited by the number of responses in the Appalachian region.
With small numbers of responses, it was challenging to have enough power to determine
statistical significance. For example, we detected a statistically significant difference
between the regions for patient portal use in those who had less than a high school
education. However, the number of responses in the Appalachian region was only 30.
Additionally, with the small number of responses for the Appalachian region, we could
not control for differences within the Appalachian region. As discussed in chapter 1,
there are variations in race, age, education, income, and insurance between regions within
Appalachia. The need to control these factors could help determine if certain regions
within Appalchaia are more or less likely to use their patient portal, helping to target our
efforts to improve portal use.
Third, the dataset was limited by the small number of questions about patient portal use.
To better understand the non-use of patient portals, a separate study should be developed
with a questionnaire specific to patient portal use and barriers. The goal would be to
better understand patient portal use and barriers in the Appalachian region to help
increase use.
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Summary
This study aimed to learn about the differences in patient portal use between Appalachian
and the surrounding US Census region. To date, we are not aware of any research that
looks at patient portal use in the Appalachian region. Based on previous research, the
benefits of patient portal use on healthcare outcomes, we felt this research was needed to
determine if there are disparities in portal use in the Appalachian region.
Our study found a statistically significant difference between regions in the use of patient
portals by non-Hispanic whites. Acknowledging that non-Hispanic whites living in the
Appalachian region were less likely to use their patient portals than those in the
surrounding US Census region. Additionally, while there were no statistically significant
differences between regions for non-use of patient portals, we identified the top two
reasons for non-portal use were; preferred to speak directly to the provider and no reason
to use the portal.
Our study contributes to the body of knowledge about patient portal use specific to the
Appalachian region. Additionally, by understanding patient portal use in Appalachia,
healthcare providers can work to increase patient portal use by better understanding
barriers faced by those living in the region. We also provided suggestions on ways to
increase engagement in patient portals to improve health outcomes in the region.
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APPENDIX I

Variables Collected via HINTS

HINTS 5
Cycle 1
2017

HINTS 5
Cycle 2
2018

HINTS 5
Cycle 3
2019

HINTS 5
Cycle 4
2020

Aim #1: Evaluate the rate at which people living in the Appalachian region are
offered access to and use their patient portals compared to the surrounding US
Census Regions.
Appalachian Region
Census Division
Do any of your doctors/HCP
maintain your medical records in a
computerized system?
Have you ever been offered online
access to your medical records by
your health care provider?
Have you ever been offered online
access to your medical records by
your health care provider or health
insurer?
In the past 12 months, not counting
the times you went to an emergency
room, how many times die you go to
a doctor, nurse, or other health
professional to get care for yourself?
How many times did you access
your online medical record in the
last 12 months?

X
X

X
X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Aim #2: Evaluate what barriers people living in Appalachia face with the use of
patient portals compared to the surrounding US Census Regions.
Appalachian Region
Census Division
How many times did you access
your online medical record in the
last 12 months?
Why have you not accessed your
medical records online? Is it because
you prefer to speak to your health
care provider directly?
Why have you not accessed your
medical records online? Is it because
you do not have a way to access the
website?

X
X

X
X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X

X
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Variables Collected via HINTS
Why have you not accessed your
medical records online? Is it because
you did not have a need to use your
online medical record?
Why have you not accessed your
medical records online? Is it because
you were concerned about the
privacy or security of the website
that had your medical records?
Why have you not accessed your
medical records online? Is it because
you don’t have an online medical
record?
Why have you not accessed your
medical records online? Is it
because…Other
Why have you not accessed your
medical records online? Is it because
you found it difficult to login (for
example, you had trouble
remembering your password)?
Why have you not accessed your
medical records online? Is it because
you are not comfortable or
experienced with computers?
Why have you not accessed your
medical records online? Is it because
you have more than one online
medical record?

HINTS 5
Cycle 1
2017

HINTS 5
Cycle 2
2018

HINTS 5
Cycle 3
2019

HINTS 5
Cycle 4
2020

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X
X
X
X

X
X
X
X
X

Descriptive Variables
Age
Gender
Race
Marital Status
Highest Level of Education

X
X
X
X
X
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X
X
X
X
X

APPENDIX II – Variable Categorizations

Variable Name

Description

Type

Variable categorization for Aim #1
APP_REGION

CENSDIV

Region
ProviderMaintainEMR2

ProviderEMR
OfferedAccessHCP2

Appalachian Region
C = Central Appalachia
N = Northern Appalachia
S = Southern Appalachia
Census Division
2 = Middle Atlantic
3 = East North Central
5 = South Atlantic
6 = East South Central
1 = Appalachia
2 = Non-Appalachia
Do any of your
doctors/HCP maintain your
medical records in a
computerized system?
-9 = Missing
-7 = Missing (Web)
-5 = Multiple responses
selected
1 = Yes
2 = No
3 = Don’t know
1 = Yes (Unsure)
2 = No
Have you ever been offered
online access to your
medical records by your
health care provider?
-9 = Missing
-7 = Missing (Web)
-5 = Multiple responses
selected
1 = Yes
2 = No
3 = Don’t know
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Categorical

Categorical

Categorical
Categorical

Categorical
Categorical

Variable Name

EverOfferedAccessRec

OfferedAccessPP

AccessOnlineRecord

AccessedPP

Description

Have you ever been offered
online access to your
medical records by your
health care provider or
health insurer?
-9 = Missing
1 = Yes
2 = No
3 = Don’t know
Have you ever been offered
online access to your
medical records by your
health care provider or
health insurer?
-9 = Missing
1 = Yes
2 = No (Don’t Know)
How many times did you
access your online medical
record in the last 12
months?
-9 = Missing data
0 = None
1 = 1 to 2 times
2 = 3 to 5 times
3 = 6 to 9 times
4 = 10 or more times

Type

Categorical

Categorical

Categorical

Variable categorization for Aim #2
APP_REGION

CENSDIV

Region
NotAccessed_SpeakDirectly

Appalachian Region
C = Central Appalachia
N = Northern Appalachia
S = Southern Appalachia
Census Division
2 = Middle Atlantic
3 = East North Central
5 = South Atlantic
6 = East South Central
1 = Appalachia
2 = Non-Appalachia
Because you prefer to speak
to your health care provider
directly?
-9 = Missing Data
-2 = Answered in Error
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Categorical

Categorical

Categorical
Categorical

Variable Name

NotAccessed_NoInternet

NotAccessed_NoNeed

NotAccessed_ConcernedPrivacy

NotAccessed_NoRecord

NotAccessed_Other

NotAccessed_LoginProb

Description

-1 = Inapplicable
1 = Yes
2 = No
Because you do not have a
way to access the website?
-9 = Missing Data
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because you did not have a
need to use your online
medical record?
-9 = Missing Data
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because you were
concerned about the
privacy/security of the
website for your medical
records?
-9 = Missing Data
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because you don’t have an
online medical record?
-9 = Missing Data
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because of some other
reason - SPECIFY:
-9 = Missing Data
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because you found it
difficult to log in (for
example, you had trouble
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Type

Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Variable Name

NotAccessed_Uncomfortable

NotAccessed_MultipleRec

Description

remembering your
password)?
-9 = Missing Data
-7 = Missing Data (Web)
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because you are not
comfortable or experienced
with computers?
-9 = Missing Data
-7 = Missing Data (Web)
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No
Because you have more
than one online medical
record?
-9 = Missing Data
-7 = Missing Data (Web)
-2 = Answered in Error
-1 = Inapplicable
1 = Yes
2 = No

Type

Categorical

Categorical

Variable categorization Covariates
Age
Selfgender

Raceethn

Varied
Self: Gender
-9 = Missing Data
-7 = Missing Data (Web)
1 = Male
2 = Female
Derived: 7 Levels of
Race/Ethnicity
-9 = Missing Data
-7 = Missing Data (Web)
1 = Hispanic
2 = Non-Hispanic White
3 = Non-Hispanic Black or
African American
4 = Non-Hispanic
American Indian or Alaska
Native
5 = Non-Hispanic Asian
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Continuous
Categorical

Categorical

Variable Name

Maritalstatus

EducB

Description

6 = Non-Hispanic Native
Hawaiian or other Pacific
Islander
7 = Non-Hispanic Multiple
Races Mentioned
What is your martial status?
-9 = Missing Data
-7 = Missing Data (Web)
-5 = Multiple Responses
Selected
1 = Married
2 = Living as married
3 = Divorced
4 = Widowed
5 = Separated
6 = Single, never been
married
What is the highest level of
school you completed?
(Derived; 5 Levels)
-9 = Missing Data
-7 = Missing Data (Web)
1 = Less than High School
2 = High School Graduate
3 = Some College
4 = Bachelor’s Degree
5 = Post-Baccalaureate
Degree
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Type

Categorical

Categorical

